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ABSTRACT 
Twelve pilot project participants with intellectual and/or developmental disabilities used 
mobile devices (smartwatch and smartphone technology) and individualized apps focused on 
time management, coping, budgeting, exercise, and safety, to support independence and 
community engagement. Ten participants with Intellectual and/or Developmental Disabilities 
(IDD) and five front-line Coordinators participated in post-project focus groups in which 
common patterns of responses and salient findings were noted, including the emergence of a peer 
technology expert. Five themes emerged from focus group data, which were then developed into 
five broad technological, clinical, and methodological recommendations for phase two, that will 
follow this pilot project. Duration data showed variable change in pre-post duration of supports; 
related changes were part of these recommendations. The small sample size and current pilot 
study status suggests cautious interpretation and application of results beyond the immediate 
context of this project; however, this pilot project has developed a foundation for a more 
comprehensive intervention. 
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Chapter 1: Introduction 
 Persons aged 15 and over with learning-related disabilities make up approximately 2% of 
the Canadian population; those with developmental disabilities make up approximately 0.6% 
(Statistics Canada, 2017). Social isolation of people with Intellectual and/or Developmental 
Disabilities (IDD) has been linked to increased costs in social, economic, and health domains 
(Wilson, Jaques, Johnson, & Brotherton, 2016). In addition, personal impairments and/or 
environmental barriers (e.g., built environment) have been identified in the literature within this 
field; for example, a national survey of Canadians 15 and older noted that “4 in 5 persons with 
disabilities reported using at least one aid or assistive device. This represents 80% [of that 
population]. The most common reason for not using aids or assistive devices was the cost” 
(Statistics Canada, 2017). Barriers include, but are not limited to, areas such as cognitive 
functioning level, adaptive living skills, transportation barriers, the influence of stigma, and even 
staff involvement. Although research continues to identify the varied benefits to using 
technology to support the development of essential skills and to decrease the environmental 
barriers that create disability, utilization of assistive devices is low in those diagnosed with IDD. 
For example, one study found that only 41% of adults with intellectual disabilities (ID) accessed 
computers, and that only 27.7% used cellular phones (Mechling, 2011).   
 The current pilot project implemented and documented an intervention to assist a specific 
group of individuals with IDD from one geographic area in Southern Ontario, part of the non-
profit Community Living Ontario, a member agency in the West Region of the Ministry of 
Community and Social Services (Ontario Ministry of Social Services, 2014). Member agencies 
of Community Living Ontario pay membership fees, believe in its advocacy work, are guided by 
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its constitution and by-laws, and adopt its branding through membership privileges (A. Papineau, 
personal communication, 12 January 2018).1 Community Living initiated this particular project, 
focused on financial and economic independence through the use of everyday smartphone and 
smartwatch technology, which are examples of mobile technology, along with specialized apps 
related to individual needs and goals (Maich, Rutherford, & Bishop, 2017). Mobile technologies 
are advantageous in a foundational manner as described by Turkish researchers Kuzu, Cavkaytar, 
Odabasi, Duygu Erişti, and Çankaya (2014): 
Tablet computers are mobile and can be used in every kind of environment. For instance, 
consider the teaching activity of brushing the teeth. It would be hard to bring a desktop or 
laptop computer to the bathroom. With the use of a tablet computer, the teaching activity 
of brushing the teeth can be performed easily in a bathroom. (p. 16) 
As Ayres, Mechling, and Sansosti (2013) further emphasized, “opportunities related to 
practice include better methods for customizing instruction and providing ‘just-in-time’ supports, 
which previously may have required constant adult presence (e.g., one-on-one paraprofessionals) 
(p. 266). This point summarizes well the long term hopes for this pilot project, and its future 
iterations. Such a project also aligns with calls for social inclusion and community supports for 
the growing number of adults with IDD (Cobigo, Martin, Lysaght, Lunsky, & Ouelette-Kuntz, 
2014; Levy & Perry, 2011; Ton, Drager, & Richardson, 2017) which are typically initiated and 
provided by coordinators (professionals) or parents (Levy & Perry, 2011). Levy and Perry (ibid) 
definitively state that: “The major factor affecting social outcomes in adulthood is the adequacy 
                                                 
1 Please note that specific member agencies’ names have been redacted throughout this 
document to decrease identifiability of participants. 
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of educational provisions and access to appropriate education for later employment and social 
and economic independence” (p. 1275). 
A range of research-based literature demonstrates that the introduction of mobile devices 
along with the co-occurring development of related, unique applications designed for specialized 
needs have supported individuals with IDD in both the development of skills in a range of 
settings and the development of further independence. It is evident that significant potential for 
children, adolescents—and adults—with IDD, to gain and sustain increased independence and 
economic opportunity, exists through the utilization of such technology, as well as increasing 
social connectedness and decreasing community isolation. With affordable and accessible 
prompting systems on individual devices, such as hand-held mobile devices, individuals with 
IDD can be empowered through the use of assistive technology applications to complete home 
and community-based activities of daily living more safely and independently (Mechling, 2011), 
while keeping in mind that independence, technology, and safety must be continually balanced 
(Stock, Davies, Wehmeyer, & Lachapelle, 2011). Assistive technology can be defined to include 
devices which can enhance the “ability to perform and complete tasks with efficiency and 
independence” (Sider & Maich, 2014, p. 1) for users with exceptionalities. In turn, this change 
may likewise result in decreased need for low-ratio, on-site supports (e.g., bus trips). Cummings, 
Strnadová, Knox, and Parmenter (2014) went so far as to state that “If adults with intellectual 
disabilities are not provided with the opportunities to learn how to use mobile technology and 
incorporate it into their lives, the technology could very well become a barrier rather than a 
support” (ibid, p. 1101). 
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The Current Project 
This research project, supported by a Trillium seed grant (see Appendix A), developed 
contextual recommendations around best practices for adults with IDD, and how partnerships—
primarily mobile devices with assistive technology applications (e.g. time, location, and on-
demand prompts)—can collaborate to increase independence and opportunity in a fluent, 
practical, supportive manner. Using existing smart phone technology (referred to henceforth as a 
phone) and electronic smart watch technology (referred to henceforth as a watch), this project 
focused on researching, developing, and implementing a series of location, time, and on-demand 
prompts that would reduce or replace the need for individual Coordinators to support workplace 
success and economic independence for adults with IDD. (See Appendix B for a full description 
of the Coordinator role.) In brief, Coordinators supports community-based adults with IDD and 
their front-line, direct-support workers through the orchestration of service provision within a 
team environment. Coordinators support the work of adults with IDD towards their personal 
goals, as documented in an Individual Support Plan. 
Research-based literature identifies that the introduction of mobile devices and the 
development of related, unique applications have supported individuals with intellectual 
disabilities in the development of skills and independence, and that such technology is related to 
personal empowerment and positive social change. With affordable, accessible prompting 
systems built into hand-held mobile devices, individuals with IDD can be empowered through 
assistive technology applications to complete home and community-based activities of daily 
living more independently, such as finding and/or maintaining work, and succeeding in 
educational environments, which are elements of increased financial independence and a 
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decrease in the need for on-site support. Such devices and applications are increasingly 
widespread, accessible, and ever-changing.  
Purpose 
The purpose of this project was to research, profile, develop, implement, and evaluate a 
research-based framework in a pilot project context. In essence, it worked towards measuring the 
potential socioeconomic outcomes of the application of person-centered assistive technology for 
persons with IDD. In its proposal phase, it was hoped that this project would help to develop 
initial profiles of best practices of how adults with IDD and technological partnerships—
primarily, mobile devices with assistive technology applications (e.g. time, location, and on-
demand prompts)—could function together to increase independence and economic opportunity 
in a fluent, practical, supportive manner. Using existing phone and watch technology, this project 
focused on researching, developing, and implementing a series of location, time, and on-demand 
prompts that would reduce or replace the need for individual Coordinators to support increased 
workplace success and economic independence for adults with IDD. Like Ciccarelli and Hodges 
(2016), who shared a randomized control trial study utilizing a personal digital assistant (iPod 
Touch ®) to support 55 adults with Autism Spectrum Diagnosis (ASD) in work settings, this 
project questioned if it were possible to decrease human resources while increasing technological 
supports—in the context of increased skills and independence. 
Research Question 
The overall research question for this project was: Will the introduction of smartphone 
and smartwatch technology improve skill development and independent task completion for 
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adults with IDD living in semi-independent residential settings? And if so, what, if any, will be 
the socioeconomic impact on the independence of individuals with IDD? To support this 
research question, a conceptual framework was developed (explained below) as an 
“interpretative approach to social reality” (Jabareen, 2009, p. 51). 
Logic Model 
In order to develop a clear and objective plan for this pilot project geared towards the 
above research questions, a logic model (see Figure 1.1) was collaboratively created with a team 
of community professionals and researchers. Logic models are systematic framework tools 
which can help guide conceptual thinking, define projects parameters, and direct potential 
outcomes (Kneale, Thomas, & Harris, 2015). Figure 1.1 (below) includes the target group for 
this project, its goal, and its longer-term outcomes, shorter-term objectives, and 
strategies/components.  

)LJXUH/RJLFPRGHO
&RQFHSWXDO)UDPHZRUN
-DEDUHHQGHILQHVDFRQFHSWXDOIUDPHZRUNDVD
QHWZRUNRUµDSODQH¶RILQWHUOLQNHGFRQFHSWVWKDWWRJHWKHUSURYLGHDFRPSUHKHQVLYH
XQGHUVWDQGLQJRIDSKHQRPHQRQRUSKHQRPHQD7KHFRQFHSWVWKDWFRQVWLWXWHDFRQFHSWXDO
IUDPHZRUNVXSSRUWRQHDQRWKHUDUWLFXODWHWKHLUUHVSHFWLYHSKHQRPHQDDQGHVWDEOLVKD
IUDPHZRUNVSHFLILFSKLORVRSK\&RQFHSWXDOIUDPHZRUNVSRVVHVVRQWRORJLFDO
HSLVWHPRORJLFDODQGPHWKRGRORJLFDODVVXPSWLRQVS

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In this current research, the ontological assumptions (or how reality is understood) accept 
multiple perspectives; the epistemological assumptions, or “what is acceptable as knowledge 
values subjective evidence from participants; and, the methodological assumptions of the 
research process accept multiple types of evidence within its specific context” (Creswell, 2018). 
This research project was framed as an initial pilot study, supported with seed funding, and 
implemented with a mixed methods tradition. Its main methodological elements attempted to 
combine (1) quantitative data on device utilization; (2) observational data on the duration of 
intensive supports; and, most importantly, (3) qualitative data from post-intervention focus 
groups (both clients with IDD and Coordinators). Element (3) had a clear emic perspective in 
which “the phenomenon of interest should unfold as the participant views it” (Marshall & 
Rossman, 2015, p. 142). 
Theoretical Framework 
Two theories are foundational to this research project: both the applied theory of Applied 
Behaviour Analysis (ABA) and the Cognitive Apprenticeship Model (also referred to simply as 
cognitive apprenticeship). Both of these approaches intersect with technology, and both of these 
approaches intersect with one another. 
  
Applied behaviour analysis 
Applied behaviour analysis, as indicated by its nomenclature, is an applied science with 
theoretical and philosophical foundations focused on the relationship between observable 
behaviour and its environment in a “comprehensive, integrated, and systemic nature” (Fryling, 
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2013). Overall, “behaviour analysis includes behavior analytic theory and philosophy, the 
experimental analysis of behavior, applied behavior analysis of socially important problems, and 
the delivery of behavioral service” which are varied components that are inextricably intertwined 
(Fryling, 2013, p. 46).  Built on the foundations of Watson’s observational learning, it initially 
flourished through the prolific work of Skinner, who is considered to be the foundational theorist 
in the field—then and now. Behavioural science is a highly complex and technical field focused 
on the observable three-term contingency of antecedent, behaviour, and consequence, and its 
effect on everyday behaviour (Cooper, Heron, & Heward, 2007). Its roots are found in animal 
modelling, with lengthy and intensive applications to the human population that were first 
published in the 1950s (Johnson, Carr, & Mellichamp, 2017). 
A foundational article published in Baer, Wolf, and Risley (1968), entitled Some Current 
Dimensions of Applied Behavior Analysis, outlined the seven fundamentals of ABA: applied, 
behavioural, analytic, technological, conceptually systematic, and effective, and generalizable. 
Widely well-regarded is the seminal (and first) peer-reviewed journal devoted to the topic, the 
Journal of Applied Behavior Analysis, and similarly regarded is the seminal comprehensive text, 
Cooper, Heron, and Heward’s Applied Behavior Analysis, now in its second edition (2007). 
Their clinical credentialing body is the US-based Behavior Analysis Certification Board ® which 
was incorporated in 1998, and has included an ethical code since 2001 (Johnson, Carr, & 
Mellichamp, 2017).  
 In the current Ontario context of this research project, ABA is typically utilized and 
understood to be applicable to the realm of individuals with Autism Spectrum Disorder—
although ABA is indeed a science that is applicable to all ages, stages, and the presence of 
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disability or otherwise. ABA’s early, intensive, and therapeutic subtype, called Intensive 
Behavioural Intervention (IBI), is fraught with a litigious history in Ontario’s population of 
young children with ASD, but currently, the newly developed Ontario Autism Program is being 
disseminated to provide new regulations and processes around ABA in Ontario (Ontario Ministry 
of Children and Youth Services, 2018).  ABA is also utilized widely in the school system, 
especially following the dissemination of Policy/Program Memorandum 140, directing schools 
to utilize ABA for students with ASD (Ontario Ministry of Education, 2007). In terms of the 
population of adults with ID in community settings (the focus of this project), the applications of 
ABA are lesser known yet highly applicable. (See Chapter Two for literature related to this 
topic.) 
 Important terminology and technical language in ABA are essential to this paper’s 
framework—in particular, an understanding of prompting. Prompting in ABA has a range of 
distinct approaches, levels, and intricacies important to its use and clinical applications. 
Decisions around choosing levels of prompting to support learning, and movement towards 
independence in new tasks, demand careful clinical decision-making. The typically accepted 
types of prompting include physical (full and partial), verbal, model, gestural, visual, and 
positional (links to cognitive apprenticeship) (ErinOak Kids, 2012). These methods are typically 
considered to form a hierarchy from most intrusive to least intrusive: movement along this scale 
is considered to be movement towards increased independence in a target skill area. In addition, 
more intrusive levels of prompting are considered to be direct, whereas less intrusive or “lower” 
levels of prompting are more indirect, allowing the learner to exhibit a particular skill with 
growing independence. Although Kuzu et al (2014) explain levels of prompting using only a few 
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of these levels, the process is described as follows: 
In applied behavior analysis, clues are given to the student for a task in a skill, which 
she/he is not able to perform independently. Clues remind the student of what and how to 
do. In a teaching activity, three types of clues can be used: physical guidance, modeling 
and verbal clue [sic]. Physical guidance is performed in a way that the teacher and the 
student perform the task together. The [sic] teacher helps the student physically by 
holding his or her hand. In physical guidance, the teacher also explains the task verbally. 
Modeling is performed in a way that a model performs the whole skill or a task while the 
student observes and tries to perform it. Also, in modeling, the model explains the task 
verbally. In verbal clue, the teacher explains the task verbally. It can be done by saying 
the task sentence directly like “flush the toilet” or by explaining the details of the task 
like “flush the toilet by pushing the button on the flush tank with your right thumb” 
(Varol, 2007). (p. 13) 
In the context of this current project, new skills centred around the use of mobile technology and 
its applications (commonly referred to as apps). Support for skill areas took the form of 
instruction and prompting from involved Coordinators towards essential areas for community 
functioning in adulthood, such as budgeting. 
Cognitive apprenticeship 
The cognitive apprenticeship model also had applications to the research project, framed 
in a sociocultural or social constructivist approach to learning: “The theory itself is social -
learning is believed to occur through interactions between people” (Tisdale, 2001, p. 53; Bouck, 
Okolo, Englert, & Heutsche, 2008). It includes practices such as mentoring, scaffolding, and 
communities of practices. Scaffolding has been emphasized by its well-known proponent Lev 
Vygotsky (Mooney, 2000) who developed language-mediated Zone of Proximal Development 
(ZPD) postulates, from which scaffolding emerged: 
What is there in the ZPD concept that is not known to the most uneducated but wise 
grandmother when she helps her grandson to perform some new action for the first 
time—to put on his pants, come down the stairs, construct a pyramid, combine letters into 
a word, count on his fingers, sing a song, or even thread a needle? Clearly, when the child 
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is unable to do something on his own he has to be helped: the better he learns to come 
down the stairs the less help he needs. This grandmother knows nothing about mature and 
maturing functions, the relationship between natural and cultural developmental factors, 
actual and potential level of development, the social expectations that determine the 
social situation of development at each age, or the dramatic problem of readiness for 
teaching. But she lives with the child in such a way that his development takes place. So 
it was, so it is, and so it must be: the teacher does not teach what is well within the child’s 
own capacity. The child comes to school not knowing how to do certain things; with the 
teacher’s help he becomes increasingly independent; and, finally, he is able to act without 
outside assistance. 
Scaffolding, then, refers those supports provided within the ZPD, as referred to above. 
For example: “Scaffolding is the intentional, strategic support that teachers provide that allows 
children to complete a task they could not accomplish independently” (Ranker, 2009, p. 600).   
Building on this foundation, Dennen and Burner (2007) define cognitive apprenticeship as 
simply “a process by which learners learn from a more experienced person by way of cognitive 
and metacognitive skills and processes” (p. 426). Also included in the concept of cognitive 
apprenticeship are the instructional practices of mentoring (pairing more experienced with less 
experienced people to help provide guidance to the latter), and communities of practice (a group 
with practices in common). In contrast to a more commonly understood mentorship process, 
cognitive apprenticeship focuses on thought-processes as skill for support. Dennen and Burner 
(2007) describe this well: “Instead of the physically concrete craft or trade that is the focus of 
traditional apprenticeships, a thinking skill is the focal activity of a cognitive apprenticeship” 
(Tisdale, 2001, p. 53). In addition, Tisdale encourages taking ZPD to deeper levels, considering 
the social, cultural, and historical context of the learner. 
Summary 
As with ABA, the idea of learning through apprenticeship—rife with strategies such as 
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modelling and scaffolding—has a long history. Indeed, there is a great deal of intersection 
between strategies expressed in both ABA and cognitive apprenticeship, though the language of 
the fields may differ. For example, cognitive apprenticeship is focused authentic tasks; the field 
of ABA would refer to this aspect as social validity. Similarly, cognitive apprenticeship refers to 
breaking down tasks into requisite pieces for instructional scaffolding; the field of ABA would 
refer to this instructional approach as task analysis, chaining, and prompting. In contrast, ABA 
attends more explicitly to the environment and its observable behaviours; whereas, cognitive 
apprenticeship attends more to what is “within the skin” (Palmer, 2004)—processes of learning 
that may be observable. As such, they complement one another and assist in the analyses within 
this similarly multilayered mixed methods research project. 
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Chapter 2: Literature Review 
 In the fast-paced field of technology2 where “most information written about technology is 
dated the moment it is published” (Ayres, Mechling, & Sansosti, 2013, p. 265) with its growing 
applications to teaching and learning, little research relates directly to adults, adults with IDD, or 
adults with IDD using mobile technology as Assistive Technology (AT) for community-based 
skills—especially beyond school settings. Even in school settings, where AT can be a legal part 
of individual education plans, its usage can be minimal. Maich, van Rhijn, Woods, and Brochu 
(2017) shared that: 
In Alkahtani’s 2013 study of AT knowledge and skills of 127 teachers, most teachers 
(93.7%) reported not using/requesting AT and that AT was not considered when developing 
individual education plans (IEP) for students. Alkahtani also found very low rates of AT 
availability (low-tech, 8.7%; mid-tech, 7.1%; high-tech, 3.9%). 
 As noted and defined in Chapter One, the theoretical framework for this project includes 
both ABA and cognitive apprenticeship. Each of these theories has some related literature that 
intersects with technology, adults with IDD, and mobile devices in community settings. 
However, specific and recent research encompassing this full context is scant. Due to this issue, 
some components of this literature review are more specific, and others are broader. The 
literature below provides some recent examples, with some related to children, technology as a 
general construct, and other areas of disability. The following areas are presented: cognitive 
                                                 
2 Please note that cited literature is based on research projects undertaken within the geo-political 
boundaries of the United States context unless otherwise indicated. 
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apprenticeship, IDD, and other disabilities; technology and IDD; mobile technology, technology 
and ABA. 
Cognitive Apprenticeship, IDD, & Other Disabilities 
 Cognitive apprenticeship itself is a unique package: “An apprenticeship is distinguished 
from tutoring, mentoring, coaching, and volunteerism because the focus of the interaction is on a 
specific socially and culturally valued activity that the adult is more skilled at doing” (Tisdale, 
2001, p. 52). Its uniqueness means that research literature is rare as related to the specifics of this 
project. Dennen and Burner (2007), however, described an interesting and unique idea around 
the notion of software-based scaffolding, which has particular and potential relevance to this 
project. They believe that such scaffolding is multi-purposeful: 
First, it can be used to help provide structure to the learning task, guiding them through 
the major stages or tasks and prompting them at appropriate times. Second, it can be used 
to create a problem space in which learners must explore the content. (p. 433) 
However, they do note that such software cannot adjust to an ever-changing ZPD the way a live 
educator can. Then again, another option is scaffolding and computer-supported collaborative 
learning by which the scaffolding is provided by people, but also mediated through the use of 
computer technology. Tisdale’s (2001) discussion underscores this inherent difficulty regarding 
the sole use of technology without its human partner: 
Within a cognitive apprenticeship, the more-knowledgeable-other is often relied 
upon to determine the type and amount of scaffolding suitable for the learner. At 
times, the learner is able to verbalize his or her needs; at other times, the more 
knowledgeable-other must be intuitive. (p. 56) 
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  Some limited literature in the last 10 years is available on the applications of cognitive 
apprenticeship to the area of disability, though typically it appears restricted to school-based 
practice and subject-specific strategies, rather than interventions in adulthood (Bouck, Okolo, 
Englert, & Heutshce, 2008). For example, Bouck et al (ibid) examined cognitive apprenticeship 
within an online instructional setting (a Virtual History Museum). Thirteen children with high-
incidence disabilities (e.g., learning disabilities) participated in co-taught classes; they appeared 
to benefit from the cognitive apprenticeship and teacher scaffolding available, in addition to 
web-based instruction, but the authors also noted that “apprenticeship into the discipline of 
history is a slow, emerging process” (p. 35). 
 In another school-based example, Englert, Berry, and Dunsmore (2001) conducted a multi-
phase qualitative case study of writing acquisition from the perspective of a peer dyad’s social 
interactions. The context was a multi-age (Kindergarten to Grade 2), inclusive classroom which 
was co-taught. Overall, the authors concluded that “children with disabilities can be enabled in 
classrooms where there is an emphasis on apprenticeship models for learning” (p. 167)—and that 
such partnership models are unique and enabling. More recently, Nicholas (2011) taught reading 
to an 11-year-old student diagnosed with a mild intellectual disability (ID) using cognitive 
apprenticeship. Within this model, Nicholas used modelling, guiding, problem-solving, and 
systematic reduction of support an experienced success, noting she would “recommend the use 
of a cognitive apprenticeship teaching approach” (p. 17).  
 One more piece of literature deserves mention around cognitive apprenticeship in childhood. 
Though Tisdale’s (2001) publication on cognitive apprenticeship is not a recent publication, it 
deserves inclusion, however, due to its unique approach delving into the examination of a 
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qualitative case study from a more critical point of view. Though this current project does not 
take a critical stance, all perspectives are relevant in background literature—especially seminal 
publications that provide a varied outlook. Unlike most publications noted so far, Tisdale’s study 
explores an example of a failed cognitive apprenticeship utilizing language like “foundering,” 
“unfriendly,” “unhappy,” “hostile” (p. 51), and “chaotic” (p. 56); like most publications noted, it 
does focus on a child-as-learner. Tisdale looks at what happens when underlying relationship 
assumptions like benevolence are not present, such as the cognitive apprenticeship dyad not 
getting along, or when the relationship is not characterized by a “friendly adult and a cooperative 
child” (p. 73). Tisdale noted that we need to attend to complex issues within interpersonal 
relationships such as power, communication, and trust, in order to make cognitive 
apprenticeships successful. 
 In terms of adult learners, Siew, Mazzucchelli, Rooney, and Girdle (2017) reported a pilot 
study around an individualized university-based peer mentoring program for ten post-secondary 
students with ASD enrolled in various faculties, 80% of whom were 18 or 19 years of age. Using 
both qualitative measures (interviews) and quantitative measures (standardized questionnaires) in 
a single-group pre-test/post-test design, they evaluated the provided program. Participants shared 
that they found three features of the program especially helpful, and were highly satisfied with 
the program overall: “(a) provision of constant, stable support; (b) comfort of peer-to-peer 
support; and (c) flexible and individualized support” (p. 8). Quantitatively, the authors found that 
the greatest score change (a decrease) was in the area of “general communication apprehension” 
(p. 12)—a positive change for the participants. 
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Technology and IDD  
 Assistive technology. For those with disabilities, the term assistive technology (AT) is 
typically utilized to reference technology that supports functionality for those with disabilities. 
Its use has also been explored widely, including for researchers with ID (Cummings, Knox, & 
Parmenter, 2014). Ayres, Mechling, & Sansosti (2013) stated that technology is a tool like other 
tools, that its power emerges from its usage rather than its form. Maich, Jahnke, and Rutherford 
(2018) defined the boundaries of assistive technology in detail from multiple sources; however, it 
must be kept in mind that many research projects will still utilize the term technology with or 
without additional descriptors: 
“AT is any piece of equipment, software program or product system that increases, 
maintains or improves academic capabilities” (Malcolm & Roll, 2017). There are three 
broad groups of AT general use (e.g. word processing), assistive computer technologies 
(e.g. Braille printers) and adaptable technologies (e.g. dictation software) (Fichten, 
Asuncion, & Scapin, 2014). Additionally, AT falls under the “following functional 
domains: a) communication, b) mobility, c) environmental control, d) activities of daily 
living and community inclusion e) education f) employment and g) recreation and 
leisure” (Wehmeyer, Smith, Palmer, & Davies, 2004, p. 13). The most common AT is 
computers. A recent survey found that 49.7% of families had at least one family member 
use computers in some form (Palmer, Wehmeyer, Davies, & Stock, 2012). (p. 4) 
As noted by Maich, Jahnke, and Rutherford (2018), “Most research on AT to date has 
focused on students with learning disabilities rather than an intellectual disability” (p. 6); 
however, more research attention has, of late, been focused on these topics—still in its early 
phases with a great deal remaining to accomplish in the field (Mechling, 2011; Wehmeyer, 
Tassé, Davies, & Stock, 2012). In 2015, Weaver examined 23 studies in a systematic review of 
interventions for people with ASD; 18 of these related either to work or activities of daily living. 
Results included support for mobile and tablet technology use for vocational needs, but another 
outcome noted that technology for instrumental activities of daily living (e.g., budgeting) is still 
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limited.  
From a wider lens, it appears evident that “technology can improve functional abilities to 
support greater independence in activities of daily living, control over one’s environment, and—
in the end—to enhance community integration” (Wehmeyer, Tassé, Davies, and Stock, 2012, p. 
18), but it is also important to attend to how such instruction is accomplished. Kelley, Rivera, 
and Kellems (2016), for example, in a study involving teaching the use of Google Glass to adult 
participants with ID, it was emphasized that attending to the teaching procedures and their 
individualization was essential “to constantly evaluate best practices for teaching students to 
actually operate technological devices to increase independence” (p. 215).  Bouck and Flanagan 
(2015), in their correlational study of AT of 129 842 participants within and beyond school 
environments, found that AT use was lower following school leaving for almost all diagnoses. 
 Mechling (2011) reviewed 21 research studies from 2000 to 2010, including the application 
of audio media players, smart phones, and handheld devices, for people with diagnoses ID and/or 
Autism Spectrum Disorder (ASD). While some of the participants in the reviewed studies were 
adults, as in the current study, others included adolescents and children. Mechling concluded 
that: 
…while it is important to realize these portable electronic devices may not be appropriate 
for everyone…it is also possible that these innovations will create opportunities for living, 
work, and recreational environments that are currently not available to persons with more 
significant disabilities.” (p. 496) 
Wehmeyer, Tasseeé, Davies, and Stock (2012) agreed that “technology is an important part in 
achieving these goals” (p. 11) for those with ID, citing similar outcomes to Mechling, such as 
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community participation and social inclusion. In an examination of support intensity needs, the 
authors found that teaching and learning needed and demanded a high level of intensity, and a 
fitness for technology use. A comment especially salient to this particular research project is that 
the “ubiquitousness of cell phones” (ibid, p. 18) for many ages and populations is a strong 
example of using everyday mobile technology for social and community goals. 
 Along similar lines, Davies, Stock, King, Brown, Wehmeyer, and Shrogren (2015) 
examined an everyday social media tool—Facebook—and how it could be accessed with ease by 
people with ID as a way of “enhancing social capital” (p. 30) and decreasing exclusion, an oft-
cited area of goal-setting for this population, along with their family members. This pilot study, 
like the current project, included 12 adults with ID who were, in this case, not current Facebook 
users. These participants were training on five Facebook-specific tasks using a specific 
accessible interface designed and developed with the needs of adults with ID foremost (e.g., 
speech-to-text posting). This project was deemed effective, and linked back to wider issues 
underlying the disability field:  
Technology-mediated social networking through sites like Facebook is clearly becoming 
a part of day-to-day life for the majority of people in society. Promoting access to such 
opportunities is necessary to ensure the full participation of people with disabilities in all 
aspects of society, congruent with their preferences, interests, and desires. (p. 39)  
 Mobile technology. An online literature search of scholarly, peer-reviewed full text journal 
articles using keywords like “mobile technology,” “adults,” and “intellectual disability OR 
autism” revealed minimal results—and not all were relevant studies. Existing research notes the 
underutilization of technology specific to such populations (Bouch & Flanagan, 2015; Palmer, 
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Wehmeyer, Davies, and Stock; Wehmeyer, Tassé, Davies, & Stock, 2012) even in the context of 
an apparent “proliferation of advanced mobile technologies” again specific to these populations 
(Ayres, Mechling, & Sansosti, 2013). Although augmentative and alternative communication 
devices (“unaided systems such as signing and gesture, as well as aided techniques ranging from 
picture charts to the most sophisticated computer technology” (Ontario Ministry of Health and 
Long Term Care, 2011, p. 19) are perhaps more conspicuous, or are well-known technology 
supports for receptive and expressive communication needs, this project focuses on participants 
whose goals are focused in other skill areas related to independent community-based 
functioning, such as time management. 
Palmer, Wehmeyer, Davies, and Stock (2012) surveyed 1617 family members of people 
with IDD (including adults) around technology—including mobile technology—and domains of 
development. The authors provided descriptive statistics in five areas of results: mobility; 
hearing/vision; communication; independent living; and computer use. Overall, they note 
positive trends, that “more people with intellectual and developmental disabilities appear to have 
access to technology and there are fewer people who could potentially benefit from such 
technology but who do not have access to it” (p. 412) but that calls for future improvement are 
yet warranted. Palmer, Wehmeyer, Davies, and Stock (2012) note that ease of use and training 
are two areas for future attention specific to the disabled population. 
Moving to the international context, Haveman, Tillmann, Stöppler, Kvas, and Monninger, 
(2013) carried out a multi-year large-scale study of public transportation in one city in Germany, 
within a social-ecological model and a quantitative research tradition. They supported skill 
development in what they termed wayfinding: 
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those skills necessary to navigate from one place to another via the public domain, 
whether as a pedestrian or user of public transport, all of which is done by oneself 
and involves route recognition and mastery, dealing with problems posed by 
physical and technical barriers proffered by the public domain or transport, 
and arriving safely at one’s destination. (p. 289) 
The definition provided by Haveman et al (ibid) underscores the obvious complexity of this 
target skill, which the authors note is rarely addressed for people with ID. Though the 124 
participants (adults of 18 years of age to children as young as 7 years old) were supplied with 
mobile devices for safety, communication, and “incident management” (p. 292) following 
training, a trip companion was the first point of support during wayfinding exercises. From pre-
intervention to post-intervention, those who could use public transportation successfully 
progressed from 0.8% to 65.3%. It is important to note, however, that mobile devices were not 
the focus of this project, but a helpful (and perhaps essential) secondary tool. 
Specific to the Ontario context of this project, Maich, Jahnke, and Rutherford (2018) 
found that teaching a group of Ontario college students with ID to utilize AT for academic 
work—including mobile technology—had a number of perceived positive outcomes, including 
greater efficiency, effectiveness, and productivity. Also in Canada, Stock, Davies, Wehmeyer, 
and Lachapelle (2011), carried out a Québec-based case study of an adult with Down Syndrome, 
with one focus on solving problems and making decisions with the use of technology, including 
a smart phone and appropriate apps for travel within the community. Qualitative results indicated 
positive emotional outcomes such as happiness, excitement, and confidence—as well as effective 
skills related to technology use and growth in independence. 
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Technology and ABA. Technology for adults with IDD is also an approach in ABA 
literature, typically evaluated through quantitative experimental research in Single Case 
Research Design (Gast & Ledford, 2014). Foundationally important to this specific field, Odom 
(2013) and Wong et al (2014) referred to technology-aided instruction emerging as a newly 
minted evidence-based intervention for both preschool-aged children (aged 3-5) and those in 
young adulthood (aged 19-22) with ASD. Maich and Hall (2016), within a Canadian resource 
focused on ASD in Ontario, provided a succinct overview of this area:  
Technology and computers have also been successful in teaching “social, 
communication, behavior, joint attention, cognitive, school-readiness, academic, motor, 
adaptive, and vocational skills” (Odom, 2013, para. 4). For instance, computer software, 
where individuals independently interacted to learn how to differentiate between faces, 
was successful in enhancing facial recognition (Faja, Aylward, Bernier, & Dawson, 
2007). In another study, watching an animated children’s TV series demonstrated that 
emotional understanding and emotion recognition could increase in a group of children 
with ASD (Golan, Ashwin, Granader, McClintock, Day, Leggett, & Baron-Cohen, 2010). 
In addition, the independent completion of tasks and routines has increased, utilizing 
digital assistants, computer programming, and iPads (Hall, Maich, & Hatt, 2014; 
Mechling, Gast, & Cronin, 2006; Mechling, Gast, & Seid, 2009; Mechling & Savidge, 
2011). The field of utilizing technology to teach skills continues to build for individuals 
with ASD, with support appearing regularly in the literature. (p. 134-135) 
 On a macro level, Barton, Pustejovsky, Maggin, and Reichow (2017) completed a meta-
analysis of 23 such publications as follow-up to Wong et al (2015). An in-depth discussion 
around its methodology is not necessary; it is sufficient to state that a creative approach was used 
with the between-case standardized mean difference to examine average effect size for 
interventions involving students with ASD. Overall, the authors agreed that computer-aided 
instruction, specifically, should indeed be categorized as an evidence-based practice for students 
with ASD, consistent with Wong et al, and that the use of technology-aided instruction and 
intervention is also supported. However, it is it a much greater challenge to find ABA research 
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related to mobile devices—the topic of this research. In a very recent study, Esposito et al (2017) 
underscored a similar experience: 
To date, search engines allow us to find different typologies of tablet and 
smartphone applications for people with ASD, choosing them by category, price, and 
specific programs. Some of these applications seek to recover cognitive and social ability 
and daily living skills … even though the efficacy of most of these has not been validated 
by research designs. (p. 200) 
Specific to mobile devices, McMahon, Smith, Cihak, Wright, and Gibbons (2015) 
compared three varied mobile technologies (also termed digital aids) to support community 
navigation, focused on six young adults with intellectual disability. In the context of this study, 
participants were supported in learning to navigate post-secondary environments on foot through 
an adapted alternating treatment design. The mobile technologies or digital aids used included a 
printed map (via Google.com), the Google Maps app on phone or tablet devices, and an 
augmented reality navigation app (including options layering navigational information onto the 
live view ahead). Results showed greater success with the latter treatment option, as well as a 
strong preference for its use for day-to-day navigational needs. 
  Less common in the field of ABA research, Marcus et al (2017), based in Italy, carried 
out a blinded randomized group design intervention within ABA-based instruction for 15 
children with ASD (experimental group). The research used three tablet applications in what is 
termed serious game design—meeting educational goals with specifically designed game 
mechanics. In this specialized field, “evidence-based game mechanics” (p. 201) are combined 
with evidence-based ABA strategies (e.g., task analysis, token economy, immediate feedback, 
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prompting, fading, reinforcement) and considering the needs of students with ASD (e.g., 
attention, motor skills). Results were based on both descriptive and inferential statistics and 
indicated “better learning” (p. 205) for participants who received the four-week games-based 
training intervention on mobile devices. Results, however, were not statistically significant. In 
Turkey, Kuzu et al (2014) implemented a mediator model of software training, but through 
teaching parents and other relatives (ages 24-60) how to utilize mobile applications to teach 
“daily life skills” (p. 11) to nine adults and one adolescent with ID, aged 16 to 32. The authors 
described their methodology as “design-based” (p. 11) with nine specific steps that focused on 
developing new applications, including educational software. Like Marus et al. 2017), above, 
software was developed and piloted with ABA-based strategies (e.g., task analysis, prompting, 
reinforcement, video modelling) and used to teach varied skills, including what the authors 
termed “domestic skills” (p. 17) (e.g., making buttermilk). Kuzu et al, however, used observation 
and interview data for analysis. The latter were analyzed with qualitative methodologies; results 
were used to further refine software apps for subsequent stages of the research project. Overall, 
“participants indicated that all the pages of the software 
were user-friendly, easy to use and well-designed” (p. 23). Parents and relatives (the mediators) 
also described it as useful and had positive attitudes about its use. 
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Chapter 3: Methodology 
The overall research question for this project was: Will the introduction of smartphone 
and smartwatch technology improve skill development and independent task completion for 
adults with IDD living in semi-independent residential settings? If so, what is the socioeconomic 
impact on the independence of individuals with IDD? The overall methodological framework 
was a mixed methods pilot project. The project was focused on participants with IDD supported 
by one Community Living Ontario affiliate in Southern Ontario, Canada. As noted in Chapter 
One, its main methodological elements, as well as an embedded one-group pre-test/post-test 
design, included a combination of: (1) qualitative data from post-intervention focus groups (both 
Coordinators and clients with IDD); (2) quantitative data on device utilization; and (3) 
observational data on the duration of intensive supports. According to Creswell (2012), these 
procedures represent an embedded design, with qualitative data as the primary form of data 
collection, and quantitative data as the secondary form in a “supporting role” (p. 544) denoted as: 
QUAL + quan (Creswell, 2015).   
Participants 
Recruitment and consent. Following clearance from the Social Sciences Research Ethics Board 
at Brock University as part of a delegated application process (December 19th, 2016) (see 
Appendix C) participants were recruited though one Community Living affiliate in Ontario, 
Canada. The main participants in this project were a group of clients of this Community Living 
Ontario member agency for adults with IDD in the West Region of Southern Ontario. These 
adults with IDD were recruited from the Supported Independent Living (SIL) program. SIL is a 
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specific program targeted to adults (i.e. those 18 and older) with IDD, where supports and 
training are given for daily living (e.g., budgeting) in person or by phone, also termed life skills. 
The goal of the SIL program is “to provide community accommodation services and supports to 
adults with a developmental disability that promotes social inclusion, individual choice, 
independence and rights” (Developmental Services, 2016). In more detail, SIL is defined to 
include the following: 
• Personal support to adults with a developmental disability in community based 
individual living settings; 
• Individuals live independently or semi-independently in the community, and receive 
periodic guidance and support with instrumental activities of daily living (activities 
related to independent living, including preparing meals, managing money, shopping 
for groceries or personal items, performing light or heavy housework, and using a 
telephone); 
• Individual skill development is provided based on assessed needs and the persons 
[sic] individual support plan. The agency is responsible for individualized staff 
support with identified activities of daily living that is less than 24 hours per day as 
per the persons support plan; and 
• Supports for persons residing alone or living independently in a family or caregiver 
housing (Community Living, 2013, para. 9). 
During planning, it was anticipated that six to12 SIL clients would volunteer to participate in this 
research, including a post-intervention focus group, and it was also anticipated that six to 12 
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Coordinators implementing the program would likely consent to participate in a post-
intervention focus group.  
Adults with IDD. A Research Assistant (RA), with no prior relationship with potential 
clients, distributed recruitment posters (see Appendix D) to clients of the SIL program. 
Recruitment posters included basic information about the project, as well as contact information 
for in-person, phone, and/or email contacts for potential participants to express interest in project 
participation. Recruitment posters were posted in public locations across the community 
organization (e.g., day programs, main offices, etc.). A copy of the recruitment poster and 
information letter was sent to each of the 43 individuals living in SIL. Sixteen out of 43 potential 
participants chose to meet with the RA and participate in the information and consent process.  
Of these16 potential participants, 15 consented. 
Participants with IDD were asked to participate in an individual consent process, 
whereby they met with the RA and a support person of their choosing (if they wished to have the 
support). During this interview, participants were provided with information about the project, 
and an outline of the ethical responsibilities of the research team. Due to concerns associated 
with working with vulnerable persons, and concerns regarding informed consent, participants 
with IDD were asked a number of questions related to the information provided, and a witness 
was present to ensure that the participants were not coerced into participating, and that they 
displayed competence in their responses, supporting the supposition that the consent from the 
participants was indeed informed. Potential participants were provided with a combined letter of 
invitation/consent. Some examples of this process may be noted. Participants were provided with 
the opportunity to have a staff person of their own choosing to join them; given the opportunity 
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to choose the location, time and date of the consent process; reminded of the volunteer nature of 
research; and asked to identify a staff person to support their learning and use of the apps (see 
Appendix E for a full copy of the process). 
Due to the limited funding alongside a high level of interest in participating, a random 
selection process was utilized to ensure representation across each of the profiles, and to provide 
equal opportunity for participation. Participants were made aware of this procedure prior to 
consenting (i.e., they knew they might not be selected to participate in this project, but would be 
placed on a waitlist if not selected). This level of selection of participants with IDD involved two 
levels. First, to obtain a maximum-variation sample (Creswell, 2013), four profiles were 
developed focused on quartiles of annual support hours (A to D; see Table 3.1, below). All 43 
potential participant volunteers were categorized into one of these four profile areas. Within 
these profiles, where necessary, participants were randomly selected with the True Random 
Number Generator (TRNG) (random.org, 2018). Both participants from profile A were chosen (n 
= 2); TRNG was used to choose three participants from profiles B, C, and D (n = 9); then, the 
remaining participants from groups B, C and D were utilized in the selection of the final 
participating using TRNG (n = 1). The remaining participants who were not selected for this 
project are on a waiting list for future research opportunities (e.g., phase two) involving the use 
of assistive technology. All 12 selected participants participated in this research project. 
Overall, 12 participants with IDD participated in this research project (n = 12). Five 
participants with IDD were female (n = 5; 41.7%) and seven were male (n = 7; 58.3%). The 
average age of participants with IDD was 43. 
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Table 3.1 
Participant Selection Profiles 
Profile Annual  
Support Hours 
Volunteers 
Potential Participant Pool 
A 128-192 14 
B 193-416 8 
C 417-676 11 
D 677-8760 10 
 
 
Two target skill areas were chosen for each participant for the purposes of this project, which 
were derived from goal areas on each Individual Support Plan, which are legislated to include 
needs, preferences, and goals for those with developmental disabilities in Ontario (Ontario e-
laws, 2011). Participants with IDD and Coordinators supported this process by identifying: What 
are you (participant with IDD) really good at (e.g., able to read, good at communicating)? What 
are some things you can do on your own (without support)? What are some things you would like 
to learn to do on your own (without support)? and What is the best way to support you in 
learning a new skill (i.e., how do you learn best)? This information was also used to assist in 
matching technology, apps, and level of prompting (e.g., textual versus visual). 
 
Table 3.2  
Participant Demographics  
Name* Gender Age Annual Hours 
of Support 
 Target Skill Areas3 
Alan M 58 371-2550  Time Management, Budgeting 
Jeremiah M 32 2551-8760  Time Management, Budgeting 
                                                 
3 Listed in order of importance for individual participants. 
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Matthew M 42 2551-8760  Time Management, Budgeting 
Max M 19 2551-8760  Time Management, Budgeting 
Micah M 50 228-370  Coping, Exercise 
Stefan M 35 371-2550  Time Management, Budgeting 
Terry M 42 228-370  Safety, Budgeting 
Daisy F 29 128-227  Time Management, Budgeting 
Grace F 51 128-227  Time Management, Budgeting 
Jane F 43 228-370  Budgeting, Time Management 
Lu-Ann F 62 2551-8760  Budgeting, Time Management 
Tracey F 52 371-2550  Budgeting, Time Management 
*pseudonyms 
 
 Coordinators. Coordinators were similarly provided with a combined letter of 
invitation/consent, the details of the project, and their role in the research. This letter was 
provided to the Coordinators identified by the individuals with IDD who had already chosen to 
take part in the study. In turn, participants provided their Coordinators (or RAs) with the relevant 
paperwork. If Coordinators wished to participate in all or part of the project, they contacted the 
RA in person, by phone, or by email. (See Appendix F for a copy of the letter of 
invitation/consent.) Coordinators participated in the project as part of their day-to-day work role, 
but also participated as research participants in a post-intervention focus group. (Please see 
“Post-intervention focus groups,” below.) Overall, six Coordinators participated in this research 
project (n = 6, see Table 3.3); all of whom were female (n = 6; 100%). One Coordinator 
supported one participant with IDD; four Coordinators each supported two participants with 
IDD; one supported three. 
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Table 3.3  
Participants with IDD & Assigned Coordinators 
Participant with IDD* Coordinator* 
Alan Kerry 
Jeremiah Darlene 
Matthew Lacey 
Max Darlene 
Micah Bonnie 
Stefan Lacey 
Terry Bonnie 
Daisy Kerry 
Grace Darlene 
Jane Elaine 
Tracey Samantha 
Lu-Ann Samantha 
*pseudonyms 
Materials 
The two main devices for this research were smart phones and smart watches (labelled 
with initials and identification numbers), cords, and carrying cases. The phones utilized for 
participants with IDD were Motorola’s moto g3 (or third generation) phones. The moto g3 is an 
Android platform with a five-inch HD screen, a 13 MP / 5 MP integrated camera, a 24-hour (all 
day) battery, and a “fast, reliable quad-core processor” (Motorola Mobility LLC, 2017). The 
moto g3 phones were paired with Pebble Time smart watches. The Pebble Time Steel synchs 
with Android phones, has a lengthy battery life, operates through four buttons, and vibrates 
during notifications (Pebble, 2016). Scott Stein describes this electronic device as “low-key” and 
provides this review as part of a comprehensive examination posted to the CNET site:  
The Pebble Time vibrates when it gets messages, shows upcoming events, and can run a 
number of apps: fitness ones, utilities, games, novelty watch faces. It's more of a wrist-
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pager than a full-blown gadget. But, it can run a lot of its basic functions, like time, 
alarms, and basic utility apps, without a phone being connected. Still, like most 
smartwatches, it's meant to stay connected via Bluetooth to your smartphone most of the 
time. (Stein, 2015, para. 8) 
The full hardware inventory list included 12 phones for participants with IDD), 6 phones for 
Coordinators, 12 watches for participants with IDD, and 2 extra watches in case of breakage or 
loss. 
Software. Varied apps were considered (see Table 3.4) selected, purchased, and matched 
to align with identified skills collaboratively decided as those needing support through this 
project. Each participant with IDD utilized two apps (see Table 3.5), with the exception of those 
with a budgeting focus, which included two apps for this target area. 
 
Table 3.4 
 
Potential Apps 
 
Task  Purpose Functionality App 
Yes and no gestures Communication Picture -> Audio JABtalk, AAC Speech 
Communicator (AACSC) 
Indicate choice Communication Picture -> Audio JABtalk, AACSC 
Express emotions Communication Picture -> Audio JABtalk, AACSC 
Express thoughts in a more 
simplistic way  
Communication Picture -> Audio JABtalk, AACSC 
Identify who is coming next on 
shift 
Communication  TBA   
Story telling (i.e., pictures, videos, 
what I did today) 
Communication  TBA   
indicating a need  Communication Picture -> Audio JABtalk, AACSC 
The ability to communicate quicker 
and more clearly 
Communication Picture -> Audio JABtalk, AACSC 
Use pictures to express thoughts Communication Picture -> Audio JABtalk, AACSC 
Reminders of what might help with 
calming (i.e., listening to music, 
important items) 
Emotional  
Support 
Shortcut to calming 
music or pre-recorded 
calming message 
Music, Mp3; Self-help Anxiety 
Management 
Songs Emotional  
Support 
 TBA Music, Mp3 
Links, chat lines to connect, 
facetime  
Emotional  
Support 
 TBA   
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Quick links to resources (i.e., 
suicide chat line, AA member)  
Emotional  
Support 
 TBA   
Medication reminders Medical Notification - text 
confirmation 
Calendar - notification; Med 
Helper Pill Reminder; AiHealth 
Med Reminders 
Blood sugar testing, safe glucose 
numbers  
Medical   Calendar - notification; Med 
Helper Pill Reminder; AiHealth 
Med Reminders 
Access to emergency services Medical Short cut help buttons 911 Help sms Help me! 
Emergency service to be able to 
access emergency information (i.e., 
list of medications, contact) 
Medical  TBA Health 
Scheduling Memory  
Retention 
Calendar -> notification -
> confirmation 
Calendar - notification 
Reminders of events, 
appointments, days of week, time 
Memory  
Retention 
Calendar -> notification -
> confirmation 
Calendar - notification 
Is today a work day or not work 
day? 
Memory  
Retention 
Calendar -> notification -
> confirmation 
Calendar - notification 
Indicate completion of task (i.e., 
time to go home, break time, 
laundry is done) 
Memory  
Retention 
To Do List -> notification 
-> confirmation 
To Do List - notification 
When it’s safe to cross Safety Predetermined map route Map, GPS location,  
Safest route to take Safety Predetermined map route Map, GPS location,  
Directions / maps Safety Predetermined map route Map, GPS location,  
Accessing help (i.e., support staff, 
911) 
Safety Short cut help buttons 911 Help sms Help me! 
Reporting an incident Safety Short cut help buttons   
Wandering prevention (i.e., 
identify when this occurs, remind 
them of safe boundaries, notify 
supports, guide individual) 
Safety   Map, GPS location, Bluetooth 
beacon; Geofence; GPS tracker 
Clarifying tasks required Work To Do List -> notification 
-> confirmation 
To Do List – notification 
Timing (i.e., when it’s break time) Work Calendar -> notification -
> confirmation 
Calendar – notification 
Task analysis (i.e., break down of 
tasks) 
Work  TBA   
Identify time  Work  TBA   
Transportation (i.e., call taxi, 
arrange how to get there) 
Work   Uber, Taxi app 
Calendar, Schedule  Work Calendar -> notification -
> confirmation 
Calendar - notification 
 
Table 3.5 
Final Selection of Apps 
Purpose App Name Company Name Google Play Link 
Budgeting Simple Budget Jimmy Winters https://play.google.com/store/apps/details? 
id=com.buyingyourfreedom.cashflow&hl=en 
 Canadian 
Activity 
BloomingKids 
Software 
https://play.google.com/store/apps/details?id=air.
com.bloomingkids.ActivityCanadaMoney&hl=en 
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Coins & Bills 
Time 
Management 
Google 
Calendar 
Google LLC https://play.google.com/store/apps/ 
details?id=com.google.android.calendar&hl=en 
Exercise Google Fit Google LLC https://play.google.com/store/apps/details 
?id=com.google.android.apps.fitness&hl=en 
Coping Breathe Jatra https://play.google.com/store/apps/ 
details?id=uk.co.jatra.inout&hl=en 
Safety Magnus Cards Magnusmode https://play.google.com/store/apps/ 
details?id=com.magnusmode&hl=en 
 
Procedure 
 The project plan was developed with a multidisciplinary team from Brock University and 
Community Living (November 2016). The planning phase began with the development and 
submission of an Ontario Trillium Seed Grant application and the submission of a research ethics 
application to the Social Sciences Research Ethics Board (SREB) at Brock University. The 
Trillium Seed Grant was approved in April 2016, and the SREB provided clearance, following 
modifications, for the project (December 2016). Smart watches and smart phones were 
purchased and distributed following a contract finalized between Brock University and 
Community Living. Interventions with the phones, watches, and apps focused within four areas: 
time management, coping, budgeting, exercise, and safety. Most participants were matched with 
two related apps according to their focus skill areas under development, with the exception of 
budgeting, as it included two complementary apps for each participant. To promote objectivity 
and focus, each of these intervention areas was operationally defined, including examples (see 
Table 3.6). 
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Table 3.6 
Adapted Operational Definitions   
Area  
of Intervention 
Definition Examples 
Time 
Management 
Support related to any 
aspect of daily living, such 
as ongoing commitments 
(e.g., work), appointments, 
medications, bank visits, 
laundry days, and/or 
special events. 
-Planning activities in advance (e.g., daily / 
weekly / monthly schedules) 
-Reminders of upcoming activities (e.g., 
specialist appointments) 
-Initiating activities (e.g., checking in see if a 
task or activity was begun). 
Coping Support related to de-
escalation as a result of 
anxiety or agitation. 
-Reminders to engage in an activity that has 
assisted with prior calming (e.g., listening to 
music, going for a walk)  
-Reminders to help with perspective-taking  
-Reminders to engage in deep breathing 
Budgeting Support related to 
decisions around money. 
-Planning related to paying bills, saving 
money, or spending money  
-Activities such as banking and spending 
money (e.g., making change).  
-Discussions regarding money values (e.g., 
“What does a ten-dollar bill look like?”)  
-Assistance with spending money (e.g., 
making change).   
Exercise Support related to 
improving physical health. 
-Set goals related to exercise  
-Reminders to engage in exercise (i.e., 
support and maintenance for goals already in 
place) 
-Co-engaging in exercise (e.g., going for a 
walk with the purpose of encouraging the 
walking partner to move) 
Safety Decreasing risk in higher-
risk activities of daily 
living  
-Creating task analyses for locking a front 
door 
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Recruitment posters were shared in late December 2016. Interviews with potential 
participants with IDD took place throughout January 2017. In late January, participants with IDD 
were selected by the research team. In late January, participants with IDD and Coordinators were 
also notified. Letters of information / consent forms were distributed and completed in early to 
mid-January (see Appendices D & E). In late January 2017, Coordinators supporting participants 
with IDD in this project had an opportunity to familiarize themselves by utilizing hardware and 
practicing apps. Throughout the process, the multi-project team collaborated. During one 
meeting, for example, the team identified skills, chose apps, set up and assigned phones, 
downloaded relevant apps, and removed / locked out unnecessary ones, assembled cords, phones, 
and watches in their carrying cases and labelled the devices, and developed a training plan.  
Following two days of training on baseline data collection and the related apps, baseline duration 
data were collected from January 21 to February 7 (i.e., over approximately two weeks) using the 
Stopwatch Deluxe app. In early February, watches and phones were updated with apps 
appropriate for each participant with IDD. A full-day training session for participants and staff 
facilitated by the research team took place at Community Living in early February 2017 (see 
Table 3.7), and included handouts and device distribution. The total length of post-training 
intervention was three weeks. At the end of March 2016 (March 3-22), post-intervention 
duration data were collected. Throughout the process of data collection, the interagency research 
and intervention team met monthly. 
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Table 3.7 
Training Day Schedule 
Time Audience Focus Further Detail 
9:00-9:15 Coordinators Using phones Appendix G 
9:15-9:30 Coordinators Using watches Appendix H 
9:30-10:15 Coordinators  Using apps Appendix I 
10:15-11:00 Coordinators ABA basics  Appendix J 
11:00-12:00 Coordinators Break time, practice, 
additional apps 
n/a 
12:00-4:00 Participants  
with IDD 
Repeat of above topics with 
Coordinators assisting; small 
group work as needed 
n/a 
 
Data Collection & Analysis 
Qualitative Methods  
Post-intervention focus groups. 
Participants with IDD. Post-intervention focus groups consisted of 10 participants with IDD, 
and the meeting lasted one hour and 35 minutes. Focus areas: overall experience with the 
technology and apps; whether they would continue using apps; if they felt this type of support 
was helpful; and whether they felt this project increased their independence. The choice to have 
smaller focus groups was made based on research conducted by Kroll (2011), which suggested 
that smaller focus groups were best for individuals with cognitive disabilities, to allow additional 
time for processing questions and forming responses. (See Table 3.8 for a full list of questions.) 
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Table 3.8 
Post-Intervention Semi-Structured Focus Group Questions (Participants with IDD) 
1. Was your participation a positive experience? Why or why not?  
2.  Will you continue using the  
a. watch  
b. phone  
c.  apps? 
 
3. If the equipment and apps helped you, how did they help?  
4. Would you like to have more apps added to help you with other activities? Which 
ones?  
5. Do you think others should have the chance to the use the: 
a) watch  
b) phone 
c) apps 
               Why or why not?  
6. Do you feel the project has helped to increase your independence? How? 
7. Do you feel the project has helped to increase your financial independence?  How?  
 
 
Coordinators. This focus group meeting consisted of five Coordinators, and lasted for 
one hour and 43 minutes. Planned questions closely mirrored those of the individual participants 
with IDD, allowing a cross-case analysis. Focus areas included: overall experience with 
supporting the use of the technology and the apps; whether they felt this type of assistance was 
helpful for the persons they support; and whether the technology and apps increased the 
independence of the persons they supported. (See Table 3.9 for a full list of questions.) 
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Table 3.9 
Post-Intervention Semi-Structured Focus Group Questions (Coordinators) 
1. Did you feel the use of the equipment and apps provided an opportunity for the 
participant to complete tasks with less support? 
2. What do you think the value of this is to people we support? 
3. Do you see how this support method could be used more broadly in supporting people 
with intellectual disabilities?  
4. What challenges did you encounter in providing supports using the equipment and 
apps? 
5. Did you find the data collection process requirements too onerous for practical 
application in the support process? 
6. How would this electronic app-based support be incorporated into support plans for 
people with Intellectual Disabilities?  
7. Do you feel the use of the equipment and apps has improved the participant’s financial 
independence? 
 
 
Analysis. Thematic analysis, as described by Braun and Clarke (2006), was used identify 
emergent themes and patterns within and between the two data sets. Dedoose software 
(SocioCultural Research Consultants, 2013) was utilized for organization, coding, and visual 
figures of this collected and analyzed data. 
Quantitative Methods 
Device Data Recordings. App Usage, designed for Android devices, was trialled to 
collect data on the daily usage of a range of individualized apps provided to each participant.  
App Usage tracks application usage history when devices such as smart phones are used. 
According to its developer, it gathers key data such as the length of use of an app, and frequency 
of phone use; these data can then be downloaded through varied quantitative means, such as bar 
charts. For purposes of this study, collected data was downloaded throughout the duration of the 
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project to examine usage over time. However, it was evident that these data were unreliable (i.e., 
at times, app usage was tracked when the apps were in use; at other times, app usage was tracked 
even though the apps were simply running in the background as participants had not “closed” 
them) so its use was discontinued, and any such data were not analyzed for the purpose of this 
project. For future projects, utilizing such electronic data could still be a “strong point” in terms 
of reliability and “lower margin of error” (Esposito, 2017, p. 206) and should continue to be 
explored. In the meantime, Ayres, Mechling, & Sansosti (2013) have emphasized evaluation and 
monitoring in the development of novel interventions, including technology, and that 
“documenting failures, as well as successes, and conducting rigorous research are important for 
ensuring that sound practices are applied” (p. 270). 
Duration data. Pre- and post-intervention duration data were collected by the staff 
members who were supporting each of the participants. Duration data were collected regarding 
the amount of time Coordinators were supporting participants in tasks of daily living, including 
the number of sessions (dates) of direct service, and the calculated percentages of direct services.  
Data collection was individualized to each of the participants (i.e., reflecting two target skills, 
such as skills to complete banking independently), and was collected with the assistance of the 
StopWatch Deluxe app. This app was chosen, in particular, for ease of use and the ability to 
export data into an Excel file, as well as its use with Android devices. 
Appendices K and L outlines the specific instructions provided to Coordinators collecting 
data. In summary, duration data were collected for the amounts of time participants were 
individually supported in four specific activities: time management, coping, budgeting, or 
exercise. Each of these constructs were defined for Coordinators, along with examples. 
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Coordinators were asked to collect at least one pre-intervention duration data point by starting 
the time at the beginning of the initiation of support, and stopping it at the end. In addition, 
supported workers were asked to stop, and restart the timer if the support focus deviated from the 
topic being measured. Twelve participants completed pre-post data for at least one skill area. For 
ease of visual presentation, measurement of time in minutes was utilized, averaged for each 
participant, sorted by skill area, and pre-post changes were calculated and graphed. Paired t-tests 
were utilized to explore the possibility of statistical significance in this project. 
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Chapter 4: Results 
This chapter includes both qualitative (focus groups) and quantitative (duration data) 
research findings for the project’s everyday mobile / assistive technology supporting adults with 
IDD in the community setting. 
Qualitative Results 
 Post-intervention focus groups were facilitated by a research assistant for both 
Coordinators and participants with IDD. The results of the analysis (describe in Chapter 3) 
follow. 
Focus groups. The focus group for Coordinators was 103 minutes long; for participants, 
it was 95 minutes in length. Emergent coding began with the analysis of the Coordinators’ focus 
group; this code book (as applicable) was duplicated and applied to the focus group of 
participants with IDD as well, allowing for cross-case comparison between Coordinators and 
participants with IDD (see Table 4.1). See Tables 4.2 and 4.3 for an overview of quantified codes 
and their excerpts and applications. 
 
Table 4.1 
Code Book 
Independence Missed Independence*  
Opportunity Effort*  
 Missed Opportunity  
Match^ Fit  
 Form  
 Function  
Technical^* Data Collection*  
 Tech Support  
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Training   
*codes not used/necessary in focus group for participants with IDD 
^code names used solely as organization tool 
 
Table 4.2 
Code Occurrences (Coordinators) 
Data Type Occurrence 
Codes 13 
Coded Excerpts of Text 87 
Code Applications to Text 109 
 
Table 4.3 
Code Occurrences (Participants with IDD) 
Data Type Occurrence 
Codes 10 
Coded Excerpts of Text 83 
Code Applications to Text 111 
 
Figures 4.1 and 4.2 (below) are visual representations of the codes applied to both 
Coordinators (Figure 4.1) and participants with IDD (Figure 4.2). Larger fonts represent more 
robust codes, from a quantitative perspective. 
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want anything to do with that, [which] meant me putting it in, putting in his schedule and sitting 
with me to do it. And then he was more into the watch” (Darlene). In similar fashion to the latter 
anecdote: “The individual that I support that used his own phone; he did not want me exporting 
anything out of it, or setting up anything in his phone” (Bonnie). 
The specific fit with an individual and certain technology appeared to be a precursor for 
success, though the Coordinators focused more on this area than the participants with IDD. Even 
so, one participant with IDD reflected that: 
I think one thing it starts with your attitude. Whether you want to do something or you 
doesn’t want to do it [sic] … if you want to do something, you want to change things in 
your life, you’ll do it you know with whatever it may be, the app or whatever it is, you 
know?” (Daisy) 
A supported worker reflected on this project: 
“I just think [the technology use] was a complete bonus for her. She was excited, she’s 
young, she’s real technical, technological, whatever … she’s just eager to put more things 
on it, to want to try more, which is just amazing … it fits the personality” (Kerry).  
One Coordinator, and the focus group facilitator, succinctly summarized (respectively): 
“Going back to the individuals … some don’t want a watch; some just want a phone. Different 
apps. Specific apps for them” (Samantha); and, “So that’s kind of the whole package, right? 
That’s the watch, the phone and the apps. It wouldn’t be one of the three; you think it needed to 
be all three.” 
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Participants with IDD were quite clear that either the fit worked—or didn’t. One noted 
that, “I do the breathe one … press the thing and breathe … it helped me more than anything” 
(Jeremiah). On the other hand, (Stefan) noted about one app: “Get rid of it … I never use it.” 
Even the physical form of the devices appeared to have impact, such as a protective case: 
“I found they wouldn’t use the case. I couldn’t work [it] with the phone in it. It was frustrating 
‘cause they would drop the phone. And it was too risky for them to be breaking the phone, so 
they just didn’t use it … we had to carry it around. It was ginormous” (Kerry). More detail is 
presented:  
I had the one gentleman complain that the phone was too big and awkward for him. 
Because he had to keep tucking it on his belt ‘cause it kept bugging him ‘cause he’s not 
used to a phone. Whereas a female could stick it in their purse or something like that. So 
that’s when I found he started to kind of leave it at home. (Kerry) 
Or, regarding the device keys: “Being able to manipulate the buttons on there, like the key pad 
… especially I know men have more difficultly doing that, with larger fingers” (Darlene). 
Another support worker added a related comment: “size wise … some people with their 
coordination were having a hard time. They wanted to input information on their own but they 
can’t because of the coordination” (Elaine). A participant with IDD added a similar remark: “I 
was in my room half an hour and I tried and failed trying to put the lid on this phone” (Jeremiah). 
Even the watches—a Coordinator suggested “mak[ing] the watch a little bit more individualized, 
different straps … or maybe a necklace” (Samantha). Or, the hardware—“Having settings on it 
where it can be more accessible. Larger print. brighter screen. Different screens. For people who 
have visual issues.” Or even varied modality options: “I think that if they phone spoke to them, 
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they’d probably be a little bit more responsive like if it was sitting on a night stand and it said to 
you, ‘Dentist in 15 minutes.’” A participant with IDD concurred: “I’m going to change the case 
… there was nothing wrong with it; I just want my own case for instance” (Stefan) and another 
suggested that changing the bands, cases, and stickers would help—and maybe even make the 
technology more accessible: “I would change the case colour because it’s black and that’s black 
and the phone is black, right? So, people might have trouble seeing it ‘cause it’s all black” (Lu-
Ann). 
 Function appeared to be as important as fit—and more robust than form. This was 
especially so for participants with IDD. Here is a reaction to the budgeting app:  
It’s helped me to really learn about budgeting, like if I want to do something and I find 
out how much it costs and how much I have to save up to do it. It’s really helped me 
learn how to budget the money for it. So I know how much, my bills and everything, so I 
have enough money for everything. (Lu-Ann) 
Even though individualization is clearly beneficial, there is some potential for apps that can be 
fairly universally beneficial, such as evening safety routines: 
[I] think there are great reminders with it. And it’s stuff we say to them; we do safety 
checks at night. You know, send home people that have stopped by, make sure the doors 
are locked, and all this other stuff. It was set up for things that we actually did each day. 
(Bonnie) 
Along the same lines, “the same people need reminders that come up … I thought they were 
great … it would be the same thing that I would say, you know. Like ‘Lock your door before you 
go to bed’” (Bonnie). A participant with IDD noted the same positive reaction: “can get to work 
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on time. I can get my field trip, I can get my pills on Thursdays, ‘cause it helps me pretty good, 
on the phone” (Alan). Another emphasized that: 
The timing thing it’s good because then it saves me time. Really, it saves me time. I don’t 
have to constantly check something you know. I have that timer on there so I can go do 
something else and spend time doing other things, and getting other things done. (Daisy) 
The same participant expanded with further examples: 
“[I] can just put the timer on so then I know how long, when laundry is done so I don’t 
have a couple hours later and forgot to put it in and then go get it. Or just cooking so I 
can just time it and I don’t have to keep on checking on it. I can just time it for a certain 
amount of time, check it, then you know if it needs a little bit more put another timer on it 
and do it again. (Daisy) 
Task analysis could also be integrated alongside such reminders: 
Apps wise, I could see like almost like how a Social Story would go. Like even for like 
doing the laundry. Steps for like push a button once and it’ll tell you turn the water on, 
next it’ll put the laundry soap in, and just, interactive with them and it gives them the 
instructions as well. Even to use to the microwave. Instructions for any little social life 
skills really. (Darlene) 
Other safety skills could be integrated: 
Even for fire safety. And stuff like that. You know. Hooked up to the fire alarm. So that 
“Okay. The fire alarm is going off”. Someone might hear a fire alarm and just think “It’s 
kind of smoky in here.” Right? But having the watch or whatever say. “You gotta get out, 
now!” Right? Like things like that, verbal cues that normally would be a staff cue … it 
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would be very cool if it could to talk them to an exit too. Like if they’re in an unfamiliar 
building. (Lacey) 
 Functions beyond the participants’ specific goal areas in this study could also add a layer 
of life enrichment—such as creating and/or enhancing social connections. One Coordinator 
specified that “for some of the people I support, just like being able to get in touch with their 
friends and stuff like that … because they don’t have access maybe to a computer so once they 
do [to] be able to go on Facebook, and other places and make more friends and … get in touch 
with people that are long distance” (Lacey). Similarly: 
Well I can see it being used to connect with friends as we had said earlier. You know, 
some people have, like, they miss their contact with their friends, and if their friends have 
texts of Facebook or Snapchat or whatever all those apps, technology out there. They can 
communicate, with their friends if it happens to be one of their goal. (Darlene) 
Success and level of effort are related. The “effort” code accounted for 11 excerpts in 
this support staff focus group transcript; however, this code was not relevant to the focus group 
for participants with IDD. If an action was easier (e.g., phone versus watch) where there was 
duplication of a function, the easier route was taken. For example, one Coordinator mentioned 
that both the phone and the watch had an alarm, but participants tended to take the more familiar 
or less complicated route: “I think the watch wasn’t worn to, or used to its potential,” and: 
Well for one person [since he] cannot be bothered with them like putting on socks, 
cleaning up shoes, he’s not going to take the time to put any the energy into using a 
phone or watch. Just can’t be bothered with things. (Kerry) 
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Extra steps could decrease movement toward success, such as an app measuring steps: 
“they had to have it with them” (Bonnie) or the phone/watch pairing again: “one would never 
really use the watch. In fact, [he] didn’t pair the watch with the phone. And never used the 
phone. Like I said, [he] couldn’t be bothered” (Kerry). Another similar example was the calendar 
app. A participant explained in more detail that: 
the two ladies that I have, they were actually [in]putting their calendars themselves. They 
started in the beginning when they were interested, but yeah that part I would always 
have to correct. And so I think that was frustrating for them. They may have even 
continued on after, if they could just pick a time. would have been easier. (Samantha) 
In addition: 
It was just hard to get them to use the app, compared to what they’ve always used. I 
would be the one inputting the stuff on the schedule in the calendar because they’ve 
always physically written it on their calendar.  So that continued, they continued to just 
write it on their calendar … so I think it was just getting them out of what they’re used to 
and trying something new when they’ve done that their whole life. (Samantha) 
This aspect contrasted with the app that helped with calming: “You watch it and you just 
go along with it, you don’t even have to think about it” (Bonnie). She added: “I thought the 
safety app was great myself, and the breathing one. Because even, I used it a few times, and it 
does, it makes you breathe with it just by watching it … it’s very, very easy to use. Just one 
button and it’s there, in one step to follow” (Bonnie). 
Technical issues are impactful. Two types of technically related issues arose in the staff 
focus group. One was related to technical support needs, and the other related to data 
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collection—the latter was only relevant for Coordinators. Eight excerpts of text related to 
technical support needs for both Coordinators and participants with IDD. One Coordinator 
(Kerry) mentioned that technical issues were immediate: “Well it didn’t start off good, we had a 
phone that didn’t work … it wouldn’t hold a charge.” Another shared that “I got good at that 
right at the beginning. First week!” Another wondered if a lack of exposure related to technology 
(i.e., generational history) was impactful: “like the older gentlemen that I have. You know he’s 
in his late 50s, he doesn’t really have the technology or interest; didn’t grow up with cell phones, 
computers and stuff” (Kerry). In addition, this Coordinator explained: “When he went to charge 
the phone, he was all proud when I came in the room, like ‘I charged my phone all weekend’ 
when I came in the room I’m like ‘Well, that’s great!’ Well [he put the] the cord in the wall but 
didn’t hook it to the phone, or vice versa and just let it hang down. [He] thought he was charging 
but didn’t have the concept” (Kerry). Another report related that recharging the watches was an 
issue: “A few times people would unplug the plug and hook it in and think it was charging. ‘Why 
is it not working?’ [and] ‘The plug’s not in.’ So then we had to make sure; then it took a little bit 
longer ‘cause then they’d be charging it, they think [it was charging all night], and then” 
(Elaine). “… charging took up the majority of staff support time” (Lacey). She reflected that, “I 
just gave a lot of verbal [prompts]; I didn’t have to give a lot of support of actually plugging it in, 
they were good that way, it was more verbally just to reminding to ‘Make sure you plug in your 
watch in every night.’ It was more of a verbal cue” (Lacey). 
 Teaching how phones and watches worked and synched together was another challenge: 
“Knowing that the two of them are paired together and you need both. That was a little bit [hard]. 
‘Cause ‘But I have the watch on,’ [and] ‘Oh, but I know that you need the phone with you.’ So 
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they talk to each other” (Elaine). One Coordinator mentioned that unexpected technical glitches 
were off-putting. For example: 
Two that did something to their watches and it went right to factory reset … I had to 
contact and go with back and forth with [name] via email to try to set them back up. Then 
I had to just go onto google and look for the instructions myself to try the factory like 
reset these right back so they were synced with the phone …  I know with like the phone 
if you try to unlock it so many times, right? It takes that picture and doesn’t let you do 
anything. But if there’s the same thing for the watch, like if you pushed these buttons so 
many times, does it lock out for like your iPhone for a minute and then you try a code … 
and I’m thankful I was kind of was able to like email back and forth with me to try to get 
it started and you know, luckily I have also the knowledge to just write into google how 
to do something, right? And it gives [it] right, step by step on the website as well. 
(Darlene) 
Participants with IDD did not share detailed reflections related to technology issues, but 
those that were shared related to difficulties with synching (e.g., time/wifi), resetting/charging, 
settings (e.g., off/on), buttons (e.g., function), and sounds: “The beeping sound … it beeps all the 
time. Beep beep beep” (Grace). Daisy, however, mentioned no such difficulties: “It’s really easy 
that way. I really loved it … I [will] do another study if you want. I’ll do another one.” It is 
important to note that this participant in the research study was pleased to be nominated 
informally as a “resident techie” when the Coordinators were busy: “She asked me [if one 
needed some help] and I said ‘Yeah, if your Coordinator can’t help you then, yeah, sure’” 
(Daisy).  
Eight excerpts of text related to data collection technology needs for the Coordinators are 
outlined herein. One Coordinator participant reflected that collecting the data for this project was 
“fine” but others struggled with minor details, primarily with the “glitchy” processes around 
submitting data that seemed unnecessary: “It was an extra step that I really didn’t have to [do], 
not like it took very long” (Elaine). Another mentioned that the process “wasn’t too bad. When it 
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would work. I just had issues. The phone, it gave me a hard time. I don’t know if I had a bad 
phone or what” (Darlene). Another added, “It wouldn’t send anything … it wouldn’t record the 
stuff” (Kerry). A third continued this moderate level of positivity with, “It’s part of the job, 
right? We have to record stuff. And you’re helping somebody. You have to do it. It doesn’t 
matter who’s doing it” (Lacey).  
However, balancing the tasks of support work with data collection was also challenging 
at times. One supported worker mused that: 
I found I was bouncing back and forth … when I was having a conversation with 
someone. Someone would be pulling in information about the other app while we were 
trying to do the one. So I would have to kind of stop it and kind of think, Okay, this is 
how much time with that one and then later on do it manually when I wasn’t even looking 
… it was a little bit tricky. So I had to [think], Okay, what’s what’s the time, mark down 
what [happened and] they add[ed] it in later. (Darlene) 
A similar reflection included “I’d forget to take the phone up with me when I’m doing my 
planning, so I’m like, ‘Okay, I was up there for 15 minutes of discussing week of planning,’ so 
I’d have to come back down to the desk and push it, sit there and wait 15 minutes” (Bonnie). 
Independence is (somewhat) a function of motivation. Twelve excerpts of text were 
coded related to both independence (12) and missed independence (4) for Coordinators.  The 
latter code was not relevant for participants with IDD. 
It appears that if the project engagement does not meet what is perhaps an unstated goal 
or expectation, motivation might be low to engage in mobile technology. One participant 
explained this intersection of independence and motivation that was unsuccessful: “She thought 
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it was going to be something else. That she was going to get full access of everything again, and 
that’s just not what it was for” (Elaine). Another Coordinator called this intersection inspiring.  
They’re still at a neutral level; they still have all control access of their money.  Maybe it 
would definitely be beneficial down the road if they wanted to participate, but … do they 
want to be able to save money? Did they want, like I think sometimes you have to have 
that goal of wanting to, they may say they want to, but it may not be what works in their 
life right at this time frame … I think when they get it into their head “Okay,” like I have 
one of the individuals is going to college in September. So now that this is all done, now 
he knows, “I have to start budgeting to go to school in September”, so, this could be the 
time frame that maybe, “I need to use this app and this phone,” right? And maybe it’ll 
come afterwards, maybe he’ll use it while he’s at college. (Elaine) 
 And when it did come together during this project, the difference was clear: “She’s 
knowledgeable and she wants to learn … and she’s up for a challenge … I think she wants to be 
more independent” (Kerry). And this independence in turn made a difference moving forward : 
“And then she’s proud when she’s accomplished something and she can go show somebody else 
and they can use it. She’s good; she’s got a purpose” (Kerry). Similar outcomes include: “She’s 
just very happy. Things that I used to go in and do with her or prompt her to do, she’s got it 
programmed in, and she’s done it, she’s recorded stuff … she’s just very proud of herself, and 
she’s even come out of her shell even more” (Kerry). In more detail: 
She’s just more confident in herself. One of her things was to work on decluttering, right? 
Well, I used to always pick her up, she had to get items gathered up, but she never had 
them ready, then she’d get them ready, and then we’d have to go take them and drop 
them off, and stuff. Well now it’s programmed in her phone, that she knows, Okay I got 
to have this done, and this. She lists articles that she’s going to take, you know? And 
she’d have them ready. She’d be ready and waiting for me … it just really kept her going.  
She talked about that; having this [app] on last week. And I didn’t know that she had that 
[app] on her phone but I heard her telling people, “[ …] is going to be proud [that] I did 
this on my own. I just follow[ed] the steps and I did it on my own.” (Kerry) 
Another participant was motivated to utilize these new tools by their intersection with his 
job responsibilities: “His job really relied on being given certain guidelines for appropriateness. 
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You do have to come in, you have to be showered, you have to be clean you … it’s important for 
him to keep that job. And he loves it. He wants it. But he needed to do those things, that he might 
forget to do, or needed reminders for that” (Lacey). Similarly, “It was like a reminder, ‘Oh yeah, 
that’s the day I had said I would do it.’ Because it would have been, ‘Oh, I forgot about it … but 
I need the clothes; I need clean clothes for work. So.’” (Lacey)  
One of the people that I support, one of their rules was to maintain their job and part of 
the job was to make sure that they were like freshly showered for the day, had clean 
clothes … so, I had put that into the scheduling first thing in the morning, so it would run 
off: Oh, today is your day for work; reminder to have a shower. We did notice that those 
days, yes, he was like …. coming through, he had showered. He had gotten ready, had 
clean clothes on, was ready to go for the day. So that was that was a good thing, that 
would have taken many steps for staff to come in a prompt and for, but we didn’t have 
to… and in some sense, it is giving him a bit of a task analysis, because we’re saying 
we’re going do this and then we’re going to do this and then we’re going to do this, so … 
it kind of flowed through his day. So that he knew like right when he got up in the 
morning that’s probably a good time to do that [have a shower], so he’d be ready. (Lacey) 
Missed opportunities are future potential. Four excerpts of code related to missed 
independence for Coordinators; however, missed opportunity was quite relevant for participants 
with IDD: 20 coded excerpts of text were found. 
 During the course of the project, one Coordinator noted frustration around attempts to use 
a new app, as the need for that app lay in the future; however, the participant with IDD did not 
yet understand its necessity: 
There wasn’t a huge difference, just because she still is doing it the old way. But maybe 
in time she’ll go over to there. The money app one, we didn’t end up using it at all ‘cause 
it just didn’t make sense for her which was very frustrating for her, because her concept 
of the money one was that all her monies were going to change, and she was going to 
have full access to her account. And so, she was a little confused on that. And, upset that 
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we weren’t using it. But I tried explaining that that is not what it’s for. It wasn’t going to 
change how things happen. It was just going to change her independence of doing it. 
(Elaine) 
 Another Coordinator suggested that some areas of change remained “flat” but that future 
potential remained beyond the boundaries of this research. She noted that “I did not see any 
financial independence, they were, financially independent, like done their own money before 
then, and they’re still the same. Nothing has increased or decreased.” A little later, it was 
reported: “But the one individual that is using it, her family controls all of her money. So, they 
just give so much a week, and she budgets for the week. Which she does very well, 
independently, which she did before. So, nothing has really changed, I didn’t see any change” 
(Darlene). 
 Another Coordinator reflected on independence in general, as an area of future potential. 
She shared that she had three clients who already had fairly high levels of independence, with a 
caveat:   
But they rely on staff support to give the verbal cues, of like, “Okay, we’re leaving at 
such such time for your appointment.” We thought maybe adding this [reminder] app 
would definitely alleviate you know staff giving the reminders, and it didn’t … I don’t 
know if they wanted the change; maybe they don’t; maybe they enjoy having the staff 
checking with them, giving them reminders. I think maybe they enjoy [it]. They need 
that. I don’t know. It’s difficult too. ‘Cause they were really all gung ho on doing this 
research project. And then. There was no activity. (Darlene) 
Yet, there is hope with potential for the future:  
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I know that someone that I support that wasn’t involved in this. He would love to have 
more employment, wants to do this one his own, but has a like a hard time 
communicating with people he doesn’t know … he has his own business but being able 
to put forth his own business using that technology would for sure help. (Lacey) 
Participants with IDD also look at the future—even if a skill, item, or an app did not help as 
much within the introductory context of this project. Participants talked about budgeting, trips, 
time management, writing, reading, social media, social communication, games, music, 
photography, with an interest in not only letting apps help them, but with an expression of the 
desire to keep learning skills beyond the apps:  
It would be good eventually to find something to maybe help learn to time stuff. I don’t 
know, I obsess and that’s why I rely on [the app] right now. Which is good, you know, it 
helps me a lot. But … I know how to learn; I know how to tell time. It’s just timing 
things. I don’t know how to time things, so. How long it takes [to do] things. (Daisy) 
Quantitative Results 
Duration data. As noted in Chapter 1, the quantitative data for this project were of 
secondary importance to the qualitative data, were analyzed separately, and were part of the 
methodological and technical exploration for the second stage of research following this pilot 
project. 
Tables 4.5 and 4.6 summarize collected duration data for all participants with IDD (n = 
12). Table 4.4 summarizes each specific skill areas that the participants with IDD and their teams 
chose as focus areas throughout this project; Table 4.6 includes summaries of all skill areas for 
all participants.  
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Table 4.4 
Pre-Post Duration Measures (Specific Skills) 
Participant 
with IDD 
Skill Pre-Intervention 
(min.) 
Post-Intervention 
(min.) 
Mean 
Change 
(min.) 
Alan Time Mgmt.^ 1.6 8.3 +6.7 
Budget 2.4 9.0 +6.6 
Jeremiah* Time Mgmt. 0.1 12.9 +12.8 
Matthew Time Mgmt. 4.9 1.6 -3.3 
Budget 1.2 1.1 -0.1 
Max* Time Mgmt. 2.5 7.0 +4.5 
Micah* Exercise 2.4 4.1 +1.7 
Stefan Time Mgmt. 1.0 0.7 -0.3 
Budget 0.8 0.7 -0.1 
Terry* Safety 1.6 1.5 -0.1 
Daisy Time Mgmt. 3.1 5.1 +2.0 
Budget 0.3 3.5 +3.2 
Grace* Time Mgmt. 0.9 3.4 +2.5 
Jane* Time Mgmt. 1.6 1.9 +0.3 
Lu-Ann Time Mgmt. 17.7 10.7 -7.0 
Budget 6.6 1.1 -5.5 
Tracey* Budget 12.3 3.8 -8.5 
*pre- and/or post-intervention data points limited to one skill area 
(adapted from Bishop, Maich, & Rutherford, 2017) 
 
Table 4.5 
Pre-Post Duration Measures (All Skills) 
Participant 
with IDD 
Pre-Intervention 
(min.) 
Post-Intervention 
(min.) 
Mean 
Change 
(min.) 
Alan* 1.6 8.3 +6.7 
Jeremiah 0.1 12.9 +12.8 
Matthew* 4.9 1.6 -3.3 
Max 2.5 7.0 +4.5 
Micah 2.4 4.1 +1.7 
Stefan* 1.0 0.7 -0.3 
Terry 1.6 1.5 -0.1 
Daisy* 3.1 5.1 +2.0 
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 Paired t-tests. A paired-sample t-test was conducted to compare pre- and post- 
intervention duration data within the conditions of “budgeting” (n = 9) “time management” (n = 
6). There were no significant differences in the area of time management for pre-intervention (M 
= 3.71; SD = 5.43) and post-intervention (M = 5.73; SD = 4.29) conditions; t(8) =  -1.06; p = 
0.320. Similarly, there were no significant differences in the area of time budgeting for pre-
intervention (M = 3.93; SD = 4.69) and post-intervention (M = 3.20; SD = 3.13) conditions; t(5) 
=  0.325; p = 0.759. A paired-samples t-test was also conducted to compare pre- and post- 
intervention duration data in all conditions (n = 12). There were no significant differences in 
overall duration data for pre-intervention (M = 4.14; SD = 5.34) and post-intervention (M = 5.08; 
SD = 3.89) conditions; t(11) =  -0.567; p = 0.582.   
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Chapter 5: Discussion 
The overall research question for this project was: Will the introduction of smartphone 
and smartwatch technology improve skill development and independent task completion for 
adults with IDD living in semi-independent residential settings? If so, what is the socioeconomic 
impact on the independence of individuals with IDD? As noted in Chapter Four, the following 
four themes emerged from the qualitative focus group data: that fit, form, and function are 
essential for success; that technical issues are impactful; that independence is (somewhat) a 
function of motivation; and that missed opportunities are future potential. Discussions of some 
particularly salient elements of these areas, as well as commentary around the results of 
quantitative data, are provided below. 
Everyday Task Completion 
        Ayres, Mechling, and Sansosti (2013) stated that: 
Realizing that most adults engage with mobile technology on a daily basis to complete 
essential daily living tasks (i.e., use of recipes on an iPad cooking application; setting an 
alarm clock on a smartphone; looking at maps on an iPhone for navigation), there already 
exists a general awareness concerning the capabilities of technology. It now becomes a 
matter of seeing how that technology can assist with instruction or provide aid with daily 
supports” (p. 269). 
 This research project examined use of specific technology beyond what was perhaps typical 
in the above-noted everyday engagement. Yet, overall, their comments did still hold true for this 
group of participants with IDD. They certainly “engage[d] with mobile technology on a daily 
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basis to complete essential daily living tasks” but this mobile technology was often a novel 
experience. It could also be true that the significance of accessing such technology, for what 
others may seem as an everyday task, could make a important difference in the independent 
functioning of the adults with disabilities within the context of this research project. 
Preferences & Choice 
Ayres, Mechling, and Sansosti (2013) further stated that technology is a tool like other 
tools, that its power emerges from its usage rather than its form. Similarly, Leer and Ivanov 
(2013) also stated that it is the utilization of technology that contributes to success—and not its 
presence. However, this author’s research group might disagree with Ayres et al, since this 
current analysis indicated that fit, form, and function are essential for success, much like Johnson 
(2014) emphasized the convenience of iPads. In other words, this author’s group had specific 
preferences regarding technology use for what seemed to be a “love/hate” binary approach—and 
these preferences appeared evident to the Coordinators, as well. Since the needs of this study’s 
population of participant adults with IDD were complex, devices and programs may have needed 
to be more of an immediate best-fit to provide equally immediate positive feedback, and to 
include choice, or to provide an exploratory period for choice-making. For example, varied 
modalities, settings, or even stylistic elements such as watch bands were clearly important to the 
participants. On the other hand, time management options, such as timers and reminders seemed 
particularly useful, could be embedded in ABA-based teaching and learning strategies, such as 
task analysis, and perhaps should be a primary future consideration as an option for all adult tech 
learners with IDD. In an iPad study on children with “cognitive differences,” Johnson (2014) 
provided similar musings and conclusions around children with IDD, hardware, and software: 
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Two respondents suggested that children with cognitive limitations did not respond as 
favourably to iPad use in school as children with other types of special needs. It may be 
that the specific applications used in the Education Support Centre or features of the 
actual device (e.g., small screen and touch screen) are not equally appropriate for all 
types of students. Indeed, individuals with developmental disabilities have been excluded 
from the benefits of the digital revolution (Ignagni & Abbas, 2008). Subsequent research 
and practice may identify the most effective use of specific hardware (e.g., devices) and 
software (e.g., iPad applications) for children with various differences in development. 
(p. 8). 
Prerequisites & Binaries 
Another individualized consideration was the prerequisite experiences of assistive / 
technology users. In the case of the present study’s participants, a discussion around digital 
natives versus digital immigrants is warranted. Digital natives can be described as a 
homogenous, age-defined group born (Smith, 2013); however, “little work fully considers the 
impact of digital immigrant discourse within the fields of adult learning” (p. 1). With an average 
age of 43, the present study group sample, overall, is considered to be a group of digital 
immigrants: those who came to the digital world following their early or formative years. Digital 
immigrants know (or knew) the pre-digital world, also termed the “analogue world” (Smith, 
2013, p. 3). 
Again, a binary scenario emerges. Smith has stated that “in relation to technology, 
aspects of language, literacy, and communication are often used as important distinguishers 
between natives who purportedly possess fluency and immigrants who are learning something 
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foreign” (p. 5). If these assumptions are in any way valid, perhaps less variable outcomes might 
be obtaining from narrowing the age range of participants, and/or group digital natives apart 
from digital immigrants, and providing different training suited to their assumed needs in the 
literature. Palmer et al (2012), in a nationwide US survey of 1617 households with an individual 
with ID, found that between 5% and 6%, overall, used technology for independent living—a low 
number with a very narrow range that varied little between age groups. However, it is also 
important to consider assessing and addressing any prerequisite skills to any new technology 
learning (Maich, Sider, Hall, & Henning, 2017) which in turn is likely to create a more 
homogeneous set of skills to build on during a research project. In an Australian school-based 
study around iPads, Johnson (2014) noted that “Clearly, teachers/assistants who are less 
technologically capable may have very different perceptions”. This observation could be true, as 
well, not only for these participants with IDD, but also for the Coordinators. And attitudes, 
beliefs, and dispositions all relate to the successful movement from technology use to technology 
teaching (Courduff, Szapkiw, & Wendt, 2016; Maich, Hall, van Rhijn, & Henning, 2017). 
Independence / Leadership 
 One of the most interesting salient findings of the focus group was the obvious in-house 
nomination of a resident tech expert—one individual of the group of participants with IDD. 
Related to the topic of social participation for adults with ASD, Tobin, Drager, and Richardson 
(2014) emphasized that “informal social support was shown to be an important contributor to 
both social functioning and QoL [Quality of Life]” (p. 228). The resident tech expert is a strong 
example of such an informal social support that arose organically, and authentically, and 
internally from an externally imposed research project. Furthermore, in a discussion of iPad use 
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in inclusive school settings, Maich, Hall, van Rhijn, and Henning (2017) stated that educators 
engaged in pilot roll-out of teaching and learning would likely take on a unique role as “future 
‘showcasing’ educators, encouraging novelty in their school community with their own expertise 
and on-site social capital (Li & Choi, 2013), moving from a ‘horizontal’ mode of transferring 
knowledge to a given context, to a ‘vertical’ mode, developing collective, on-site knowledge 
(Webb, 2011)” (p. 19). Perhaps such a group-nominated tech expert would also move through 
this role of supporting others in a “horizontal” way to a “vertical” role.  
Motivation 
If participants with IDD are having or expressing evident difficulty engaging with offered 
technology, it would be beneficial to consider if such difficulty is a related to a lack of skill, or a 
challenge related to the performance of a skill (Bellini, Peters, Benner, & Hopf, 2007). For a 
missing skill, additional teaching needs to be done; for an issue with performance, other changes 
would need to be the focus (e.g., environment, motivation). Wright (2015) noted that benefits 
must be perceived as outweighing efforts in order to persist with the adoption of technology.  
Palmer et al (2012) positively reported only 4% of surveyed families with a family member with 
an IDD diagnosis rated the possibility of successful technology use without hope, as in: 
“independent living device was too difficult for their family member to use” (p. 410). It appears 
that ease of use is part of the form, fit, and function that leads to successful use of mobile / 
assistive technology for our group. Wehmeyer et al. (2006) would seem to agree; in their meta-
analysis, these authors differentiated between avoiding devices that were overly complex, and 
choosing devices that were simple, intuitive, multimodal, and flexible: 
The presence of universal design features and those that did not illustrates the critical 
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importance of ensuring that technology is designed to meet the unique needs of people 
with intellectual and developmental disabilities. When devices are designed 
taking into account all aspects of universal design, people with intellectual disabilities 
will benefit. There are, however, several such features that might be particularly 
important for this population. First, devices that abide by the Flexibility in Use principle 
inherently accommodate for use by a wider range of individual preferences 
and abilities. This includes providing options that accommodate for users’ accuracy and 
precision, and adapt to a user’s pace. (p. 85). 
An additional option involves referring such problem-solving for scaffolding through the 
ZPD to a more skilled peer: the above-noted resident tech expert. Cognitive apprenticeship is 
intended to bring others into a community—a discipline—in this case, the use of mobile 
technology as assistive devices for independent community life, to be a technology user (Tisdale, 
2001). Although many participants clearly need systematic, support instruction for success 
(Kelley, 2014) followed by generalization to the community setting, others like the resident tech 
expert may be able to engage in what Bouck et al (2008) explain as best practice to develop 
cognitive apprenticeships, when “learning is embedded within authentic problem-solving 
activities” (p. 22). 
Time Management 
It appears that the time management app was not only a particular area of need for many 
participants with IDD in this project, but also that the use of an external tool for time 
management had a particularly robust impact. Participants mentioned its prompting in the areas 
of social relationship, in the area of self-care (e.g., laundry), and in the area of employment (e.g., 
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getting ready for work), but also that it appeared to make them more efficient with their time 
rather than over- or under-monitoring the flow of time in their environments. However, as 
noticed in Chapter Four, neither the “time management” nor the “budgeting” conditions 
exhibited statistically significant quantitative differences from pre-intervention to post-
intervention. This facet could be due to any of a number of reasons. First of all, the sample size 
for these particular conditions was quite small (n = 9 and n = 6, respectively). Secondly, as was 
evident throughout these pre-post data, and not only within these two conditions, a fair bit of 
variability existed along with some outliers (e.g., Figure 4.8). These data suggest, then, that it is 
unclear, at this point, if teaching participants with IDD how to utilize mobile / assistive 
technology supports has an impact upon the necessary duration of support and thus, 
independence. In the future, additional pre-post data points could be collected for the averages 
used for pre-post comparisons. Other options would include having additional participants. As 
well, the methodology could be expanded to include a Single Case Research Design such as 
Multiple Baseline Across Participants (Gast & Ledford, 2014). 
Prompting, Scaffolding, & the ZPD 
  Prompting (from ABA) and scaffolding (within the Cognitive Apprenticeship Model) are 
closely related. If the two perspectives are merged, prompting could be described as a type of 
scaffolding that would occur at the apex of the ZPD for any given skill. The level of prompting 
of provided supports by Coordinators could be included in future research as a way to examine 
change in levels of independence and socioeconomic impact. A change in the level of prompting 
can also indicate an increase in the level of independence. 
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In Maich, Hall, and Hatt (2014), for example, all levels of prompting (full physical, 
partial physical, shadowing, gestural, proximity, and verbal prompts) were measured when 
examining the change in latency of a female student with ASD in completing school tasks. When 
the mean of the more intrusive prompt times (full and partial physical prompts) was graphed, the 
change in intrusive prompting levels to less intrusive prompting levels clearly demonstrated 
growing independence. When Kelley et al (2016) noted the scarcity of instructional literature, 
they focused instruction on the use of prompting: “despite the fact that some students with ID 
may acquire skills through observation, many require direct systematic forms of instruction. 
Determining how these forms of instruction can be applied to learn the necessary skills to 
specifically operate wearable/mobile technologies is relatively scant” (p. 209). The potential 
utility of proving most-to-least prompting should also be examined, as per Kelley et al’s finding 
that when teaching Google glass use, they underlined the “effectiveness of using response 
prompting procedures, specifically MLT, to directly teach new technology skills to students with 
ID” (2014, p. 214). 
Duration of Supports 
It is possible that greater duration levels, in some participants with IDD, post-
intervention, demonstrated more engagement with the skill areas—thus a higher duration of 
support time. It is particularly interesting that for all participants with IDD who had pre-post data 
for two skills areas (n = 4), both skill areas either consistently increased or decreased, 
demonstrating a pattern to watch in future iterations of such research. Dennen and Burnder 
(2007) put forth the idea of software-based scaffolding (see Chapter Two). Ten years later, 
Esposito et al (2017) shared that “researchers, along with technicians, have been developing 
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software and hardware to support and/or replace the standard method of teaching, including 
computer-based intervention, electronic tablets, robots, and virtual reality in order to boost the 
learning skills of people with autism” (p. 199) which appear to be showing benefit. 
However, the human responsiveness noted by Dennen and Burner (2007) remains an 
essential construct within cognitive apprenticeship. While it is evident from limited literature that 
software-based scaffolding is persisting as a potential area to transfer support and build 
independence, it also appears to be evident that human support is necessary. That human support 
might change form (i.e., direct to indirect support), or change in intensity (i.e., time) and 
directedness (i.e., prompting levels) but is likely to continue in some role. Prompting—whether 
provided by people or by technology—is still prompting. It is unlikely that human supports will 
be replaced, in totality, by electronic ones; rather, it is likely that smart hardware and related 
apps will find a potentially independence- and socioeconomic-enhancing place within the 
context of helping professions and professionals. 
Limitations 
As with any research with a small sample size, this research is context-bound and not 
intended to be widely generalizable as per its focus on qualitative data within a mixed 
methodology approach (Creswell, 2018). In addition, this project’s status as a pilot project 
involved initial trialling not only of hardware and software, but also of methodologies. In future, 
follow-up studies, an alternate, reliable method of recording app usage data that successfully 
differentiates between open and active use when it comes to adults with IDD utilizing apps, 
would be helpful. As above-mentioned, collecting level of prompting data around Coordinator 
support for adults with IDD could add another layer of understanding around the development of 
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independent skills during pre- and post-intervention duration data (see Maich, Hall, & Hatt, 2014 
for an example). Another future possibility, of course, would be to increase the number of 
participants for inferential statistics, or the use of an intervention-delayed control group. Other 
possibilities would include data collection around generalization and maintenance of learned 
skills. 
The overall research question for this project was: Will the introduction of smartphone 
and smartwatch technology improve the skill development and independent task completion for 
adults with IDD living in semi-independent residential settings? The answer is that, from the 
overall perspectives of the involved adults with IDD and the Coordinators, it does and it can—at 
times—and depending on the individual. If so, what is the socioeconomic impact on the 
independence of individuals with IDD? While it is clear that the introduction of mobile / 
assistive technology can have potentially socioeconomic-enhancing effects—and we see 
highlights of such individual change within this research project with individuals who have 
gained skills, supports, and self-confidence—more research is needed. 
Recommendations  
 While this project is not generalizable for adults with IDD, some best practices have 
emerged in the context of this group of adults with IDD utilizing Supervised Independent Living 
services that may help to inform future projects beyond this initial pilot project, such as a 
planned second phase follow-up research project. Ten recommendations follow, from the above 
discussion, and are related to both methodology and clinical decision-making; important phrases 
are bolded. They are: 
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1. Administer assistive / mobile / technology / pre-requisite assessments prior to 
the provision of hardware and software, including assessment of attitudes, as 
well as technology skills in general. 
2. Teach and practice any missing and/or necessary prerequisite skills to 
fluency, either prior to being trained to use mobile / assistive technology, or at 
the onset of mobile / assistive technology training. 
3. Explore, discover, or develop single function apps which are straightforward 
to access, navigate, and use, providing ease-of-use. 
4. Provide the option of a time management app for each adult with IDD who 
is being trained to use mobile / assistive technology. 
5. Provide some choice in individualized apps, where possible. For example, 
provide two choices of apps for a given goal area, and allow the adult with 
IDD to choose which one to utilize for day-to-day community functioning. 
6. Provide choice not only in terms of individualized apps but some choice in 
hardware, design (e.g., colour), and/or accessories (e.g., size), if possible 
and/or necessary. 
7. Add a period of transition time to explore and trial choices in apps, 
hardware, and/or accessories before making final decisions with respect to 
individual preferences, skills, and usability. 
8. Consider using most-to-least prompting before other possible types of 
prompting, while teaching skills of using mobile / assistive technology. 
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9. Consider providing two approaches to instruction. These could be either 
systematic teaching with response generalization to the community setting, 
or teaching loosely with stimulus generalization within the community 
environment, depending on individual capabilities. 
10. Consider the possibility of nominating a peer-to-peer leader, trainer, or 
helper within a group of participants with IDD, or support such a role if a 
local tech leader emerges. 
Finally, the best answer to the utilization of mobile technology for these adults with IDD 
is it depends. What it depends on—with it being success—are individual strengths, needs, goals, 
preferences, and motivations. This pattern is not unique to adults with IDD, but pervades 
humanity. Pairing humanity with technology, and technology with disability, will continue to be 
a unique set of experiences on an ever-changing playing field. Let’s continue to make it count. 
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Appendix E 
Letter of Information/Consent Form for Participants with IDD 
 
Name of Participant: (Please print) _______________________________________________ 
 
Witness Question: Would you like to have a staff member of your choosing stay with you while 
we tell you about the project?  
Yes__________No____________ 
 
We are doing a research project to learn about how we can help people to do things on their own, 
how to teach someone to learn a new skill by themselves.  Before we can teach you though, we 
will  
1. We want to ask you some questions about what you are able to do on your own now 
(without help from a staff member) and what you would like to do on your own (without 
the help from a staff member).  
Once we have talked about the new skills you want to learn we will then  
2. Teach you how to use a smartwatch to help you with your new skill   
While you are learning about the watch and your new skill, we will ask  
3. Staff to collect information for us, on how you are doing with your watch and with your 
new skill 
After you have learnt your new skill, we will ask you to 
4. Come and meet with us and some other people who are also learning to use the watch.   
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During this time, we may 
5.  ask you questions about what you liked about the watch and what you didn’t like about 
the watch, things like “was it was easy to use” and we may ask about whether or not the 
watch helped you to learn a new skill.    
  
Q1:  If you agree to meet with us, what might we ask you about?__________________ 
______________________________________________________________________ 
We want to help you learn a new skill using a_____________ 
Will we be asking staff to collect information for us on how you are doing? Y/N 
  
We may need to meet 2 or 3 times to talk about what you want to learn, how things are going and 
at the end with the other people that are also learning to use the smartwatch.  When we meet, we 
will usually meet for about an hour to an hour and a half.  
  
Q2:  How many times are we going to meet?  
 
Whenever we meet-you do not have to answer any questions you don’t want to answer. You can 
also stop meeting with me, or answering my questions at any time and nothing bad will happen. 
  
Q3:  What can you say if you do not want to answer a question ?________________ 
What can you say if you do not want to meet with me anymore?  
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When we meet as a group (with the other people that have learned about the smartwatch)—you 
will be audiotaped. A researcher will also write the information down on some forms. This will 
help us to remember what you told us. 
 
Q5:  Is the information going to be audiotaped? 
  
  
You will receive a $5 Tim Horton’s gift certificate as a thank you for taking the time to be part of 
the interview. You still get the Tim Horton’s card even if you decide you don’t want to answer 
my questions, if you stop answering the questions before it is over or if you decide you do not 
want to meet with me anymore. 
 
Q10:  Will you receive a gift certificate if you stop answering the questions?  
 
  
Only people from the research team, including those listed on this form, will see the information 
you give to us during the interview.  
 
Q11: Will people from the research team share your information with anybody else?  
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During the interview if you tell someone from the research team that you or someone else has 
been abused we will tell the police about this so you can get help. If you say you have abused 
someone else, or if you say you are going to hurt yourself or someone else, then we will have to 
tell your Executive Director, Susan Wavell or the person who is filling in for her if she is not 
available to be sure that everyone involved is helped. Also, your personal information will have 
to be given to the courts if the law requires it.  
 
Q12: If you talk to us about abuse, who do we have to tell?  
  
  
General information from the interview will be shared with other people. When people from the 
project team share this information they will never use your full name. The research team will 
give you a summary of the results of the study after it is over if you tell us you want one. 
  
Q13:  Will your full name ever be said or written when people from the project team share your 
information?  
  
  
Sometimes we have a chance to do other studies. If you agree we can put your name on a list so 
we can invite you to be in another study if we get to do one. You can say no now and you can 
also say no if we invite you to another study.  
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Q14: Do you want us to invite you to other studies if we have any like this in the future?  
Yes_____ No____ 
 
Q15: Is it OK with you if we use what you tell us not just in this study that we are doing now but 
also in other studies like this one? Just like this study, we will not use your name in the other 
studies. 
 
Yes____ No_____ 
 
This study has been reviewed by and received ethics clearance from the Brock Research Ethics 
Board (File#16-116).  If I have any questions or concerns about my participation in the study, I 
may contact <redacted for privacy>. You may also contact the Brock University Research Ethics 
Officer in the Office of Research Services at 905-688-5550 ext. 3035, email: reb@brocku.ca.              
  
I agree: YES NO 
• To be a part of a research project that is learning about smartwatches can help 
people to become more independent 
      
• That the researchers can ask me questions about how I am doing with the skill 
I want to learn 
      
• That the researchers can ask my staff members about how I am doing      
• That staff who know me can see a copy of this signed consent form.        
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• That the information from the research can be used in different ways in other 
research projects to help people to understand how smartwatches can be used to 
help people do things on their own. 
      
• To be contacted about participating in other studies like this one.       
   
Participant Signature:  _____________________________________________ 
Participant Name: (please print)  _____________________________________ 
Date:  ________________ 
Witness Statement: 
 
I have witnessed the presentation of information and the request for consent for participation in 
this study and I believe that ________       ______________ fully understands the nature of 
his/her involvement in this study and was not coerced in any manner. By signing as a witness, I 
also take an oath of secrecy not to divulge any confidential information regarding the participant. 
  
Witness Signature:  _______________________________________________ 
Witness Name:  (please print)  _______________________________________  
Relationship to Participant:  ________________________________________ 
Date:  ________________ 
   
Thank you for your help! Please take one copy of this form with you for further reference.  
I have fully explained the procedures of this study to the above volunteer.  
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Research Assistant Signature:   _____________________________________ 
Research Assistant Name: (Please print)  ______________ _______________ 
Date:  ________________ 
 
 
Individual Consent to Gather Information from Front Line Coordinators  
  
We would like to talk to the Coordinator who spends the most time with you.  We would like to 
ask them about what you are really good at, what you sometimes need help with and how you 
like to be supported.  We also want to talk to your Coordinators about how you are doing with 
your smartwatch and with your new skill.  We will only invite the Coordinators that if you tell us 
it is okay to talk with them. You can tell us that you do not want us to talk to them and nothing 
bad will happen.   
 
I agree to allow you to talk to my Coordinator:  __________________________ 
                   NAME of Coordinator  
 
and to ask them about what I am good at, what I sometimes need help with and how I like to be 
supported.  You can also ask about how I did with my smartwatch and my new skill.  
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Q1: What kind of questions will we ask your Coordinator? 
 
 
The purpose of these questions is to help us to find out what skills we can help you with, how to 
help you learn how to use the smartwatch and your new skill and if the smartwatch has made it 
easier for do things on your own.  
 
 
Q2: What will the questions tell the researchers about you?  
 
 
General information from the information that your Coordinator gives to the researchers will be 
shared with other people.  When people from the research project team share this information 
they will never use your full name.   
 
Q3: Will we tell people your whole name when we talk about or write about the study? 
 
 
I agree: YES NO 
• To invite my Coordinator to be a part of the research project that is learning 
about how smartwatches can help people to become more independent.  
      
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• To let you ask my Coordinator about what I am really good at, what I 
sometimes need help with and how I like to be supported.  
      
• That the researchers can ask my Foundations Coordinator and/or job coach(es) 
questions about how I liked the smartwatch, whether and whether or not it 
helped me to do things on my own 
      
• That staff who know me can see a copy of this signed consent form.        
• That the information from the research can be used in different ways in other 
research projects to help people to understand how a smartwatch can be used to 
help people do things on their own  
      
• To be contacted about participating in other studies like this one.       
   
Participant Signature:  _____________________________________________ 
Participant Name: (please print)  _____________________________________ 
Date:  ________________ 
 Witness Statement: 
 
I have witnessed the presentation of information and the request for consent for participation in 
this study and I believe that ________       ______________ fully understands the nature of 
his/her involvement in this study and was not coerced in any manner. By signing as a witness, I 
also take an oath of secrecy not to divulge any confidential information regarding the participant. 
  
Witness Signature:  _______________________________________________ 
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Witness Name:  (please print)  _______________________________________  
Relationship to Participant:  ________________________________________ 
Date:  ________________ 
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Appendix F 
Letter of Information/Consent Form for Coordinators  
 
You have been identified by the person you support, to participate in the Trillium Seed 
Project.  The Trillium Seed Project is examining how technology (in the form of a pebble 
watch and smartphone) can be used to increase independence. Your participation will involve 
meeting with a research assistant to gather information about the current skill level of the 
individual you support (involving tasks of daily living and adaptive functioning), the areas in 
which they require some support, and about how the individual learns best.  You will be 
asked to work with the research assistant to identify a specific skill where they could be more 
independent, to learn about how to teach the use of the smartwatch, how to learn to use a 
smartphone to assist the individual, how to use the smartwatch to teach a new skill and to 
learn how to collect data/information about how often and for how long the smartwatch is 
being used.  At the end of the project, you will also be asked to participate in a 1 to 1.5 hour 
focus group where we will ask questions about, how well the smartwatch worked for the 
individual, and how you think this technology has or has not improved the independence of 
the person you support.  We hope that this information will be helpful to others who may 
want to increase people’s independence with the use of technology, such as the smartwatch.  
In addition, we hope that it will contribute to the literature on the use of technological 
devices to increase independence for adults with intellectual/developmental disabilities.  
 
The name of this research project is: Creating Community Engagement through Technology 
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The nature and purpose of the research is: 
• To evaluate the use and ease of introducing technology to increase independence  
• To understand the impact that introducing technology can have on the skill sets of 
persons with Developmental Disabilities, on their sense of self-worth and the impact this 
may have on their economic sustainability.  
• The results of this evaluation will be discussed  
• The findings of this research may be published in book form for academic and general 
audiences, in refereed journals, as fact sheets and electronically through the agency 
website. 
• Your part in the research, if you agree, is to participate in: the initial assessment meeting, 
training on the implementation of the smartwatch and use of the smart phone, ongoing 
data collection, providing on-going support and on-site training with the individual, and 
to participate in a focus group.  
• We are contacting you because one or more individuals, supported by Community Living 
<deleted for privacy>, has (have) given us permission to do so.  
 
What we will do protect your privacy and confidentiality: 
• All information will be confidential to protect the identity of participants and minimize 
any potential risk. Only the primary investigator—Camille Rutherford, the Co-
investigator—Kimberly Maich and Research Assistant—Courtney Bishop, will have 
access to any information you provide, that is associated with your name. < >are also 
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research partners; they will know who participates, but will only have access to aggregate 
interview data and to data from which participant identifiers have been removed.  
• Data will be placed in a secure location at Brock University in St. Catharines, Ontario for 
two years after the end of the project, and then destroyed.  
• Individual participants’ identities will remain confidential in any presentations of the 
findings.  Personal identifiers will not be attached to the report of research findings and 
data that may appear any presentations and publications. 
 
Potential limitations in our ability to guarantee anonymity are: 
• Confidentiality will be maintained except where the law requires disclosure, such as 
subpoena of records, or if issues related to abuse or threat of harm to self or others are 
disclosed. 
 
Potential benefits, which you might derive from participating, are: 
• The study will you with the opportunity to learn about different behavioral strategies that 
may aid you in your work at Community Living <deleted for privacy>, 
• The study will you with the opportunity to gain new skill sets, involving data collection 
and different types of technology 
• The study will provide the individual you support with the opportunity to become more 
independent 
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• The study will provide Community Living <deleted for privacy>, and others who may be 
interested, information regarding best practices when introducing technology to increase 
independence 
 
Potential harm if any is:  
• No harm is anticipated. 
 
Compensation: 
• You will be provided with additional wages for work completed outside of your typical 
duties (i.e., assessment meeting, training, on-site data collection and focus group).  
 
If you wish to participate in this study please contact <redacted for privacy>. An in-person or 
phone meeting will can be arranged at this time to discuss any concerns or questions you may 
have regarding the project.  The time and location of this meeting will be arranged based on 
your availability and in a location of your choosing.  
 
This study has been reviewed by and received clearance from the Brock Research Ethics 
Board (File# 16-115).  If I have any questions or concerns about my participation in the 
study, you may contact <redacted for privacy>. You may also contact the Brock University 
Research Ethics Officer in the Office of Research Services at 905-688-5550 ext. 3035, email: 
reb@brocku.ca.      
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Interview Consent: This section will be added to the recruitment notice above for interview 
participants to sign upon the initial assessment meeting.  
 
To be completed by Interview Participants 
 
I have read through this description of the study and I understand what is required for 
participation.  I understand the nature and limitations of the research. I agree to participate in 
the ways described. If I am making any exceptions or stipulations, these are:   
 
I understand that I am free to withdraw my participation at any time and there will be no 
implications as a result of my non-participation. 
 
                    
Name:       Signature: 
 
Date:  
 
    Secondary Use of Data 
 
Are you willing to allow the researchers to include the information you provide in this study 
with data collected in future studies of a similar nature? As in the present study, information 
identifying you would be removed from the data.   
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Yes_________ No__________ 
 
Name:  
 
Date:  
 
Contact for Future Studies 
 
Are you willing to be contacted to participate in future studies of a similar or related nature? 
 
Yes________No___________ 
 
Name:  
 
Date:  
 
This study has been reviewed by and received clearance from the Brock Research Ethics Board 
(File#16-115).  If I have any questions or concerns about my participation in the study, you may 
contact Camille Rutherford at 905-688-5550  ext. 5344. You may also contact the Brock 
University Research Ethics Officer in the Office of Research Services at 905-688-5550 ext. 
3035, email: reb@brocku.ca.    
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Appendix K 
Duration Data Collection: Operational Definitions & Instructions 
Time Management:  You will start taking data on the duration (the amount of time) that you 
support an individual with allocating time to an activity, this may include:  
• Planning for an activity or activities in advance (e.g., daily/weekly/monthly schedules) 
• Reminding an individual of an upcoming activity (e.g., specialist appointments, 
reminders to take medication)  
• Initiating activities (e.g., checking in to make sure that someone has started a specific 
task/activity).   
Activities may be any aspect of a person’s daily living, such as appointments, standing items 
(such as work), medications reminders, bank days, laundry days, special events.  This list is not 
exhaustive but is meant to provide you with some examples.   
Coping: You will start taking data on the duration (amount of time) that you are supporting an 
individual with a de-escalation that is a result of anxiety or agitation.  This may include:   
• Verbal prompts/reminders to engage in an activity that has assisted this person with 
calming in the past, such as: listening to music, going for a walk, drawing picture, 
squeezing a ball, taking space for themselves 
• Verbal supports to help with rationalize or putting a problem in perspective  
• Reminders to engage in deep breathing  
You may also start taking data on the duration (amount of time) that you are supporting an 
individual with practicing coping skills, outside of an episode of anxiety or agitation.  In these 
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cases, the supports are pre-existing (already present before this study) (e.g., the individual is 
already receiving supports such as mindfulness training or programming such as the Zones of 
Regulation).   
Budgeting: You will start taking data on the duration (amount of time) you are supporting 
someone with any activity that involves decision making regarding money.  This may include:  
• Activities such as banking  
• Planning related to paying bills, saving money or spending money (i.e., discussions or 
assistance focused on the input and/or output of money).  
• Discussions regarding money values (e.g., “what does a ten dollar bill look like”)  
• Assistance with spending money (e.g., making change, or ensuring that someone is 
getting the appropriate amount of change back from a purchase).   
Exercise: You will start taking data on the duration (amount of time) that you are supporting an 
individual with activities related to bettering someone’s physical health. This may include: 
• Goal setting—working with someone to set goals, as they pertain to exercise  
• Verbally prompting someone to engage in exercise (a goal is already in plan and you are 
supporting the initiation and maintenance of that plan). 
• Engaging in exercise with someone, with the purpose of bettering someone’s physical 
health (e.g., going for a walk with an individual with the intention to get them moving).  
Safety: Decreasing risk in higher-risk activities of daily living such as a task analysis for locking 
a front door). 
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When and how to collect your baseline data:  
In the next two weeks, we ask that you get a minimum of one data point for each of the tasks that 
have been assigned to the individual that you are supporting (i.e., capture one instance in which 
you have supported the specified goal).   
 
You may wish to arrange a specific time to meet with the individual with the intention of 
collecting data on that specific task.  If this is the case, you will have to meet on two separate 
occasions (to ensure you are getting data on both of the assigned tasks) or you will have to split 
your time during that interaction, to ensure that both of the skills are being recorded.  When 
arranging this meeting, ensure that you are scheduling the meeting around a time when the 
specified task is more likely to occur, and is occurring naturally (i.e., the individual would be 
engaging with the skills regardless of whether this project is happening).  This may require that 
meet with an individual about a specific task, earlier than you usually would (example, in cases 
where you would meet with someone to go over their budget, but this doesn’t usually happen 
until the beginning of the month—you may need to schedule it earlier to collect this information 
in the next two week).  This is okay too, just make sure that the time you spend with them is a 
good representation of what it would look like typically.  
 
If you are calling an individual to check in with them on a specific issue (that relates to the 
identified skill, such as scheduling), ensure that you are prepared to take the data on the duration 
of time that you are supporting with that task (e.g., if you are calling with the purpose to remind 
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them of an upcoming appointment).  As soon as you initiate the support, start the timer.  When 
you are done supporting that specific skill, stop the timer.  You may have to start and stop the 
timer several times (if either of you begin discussing something that is outside of the specified 
skill).   
 
 
 
 
 
 
 
If an individual calls you, ask them to wait a moment.  Open the app and be prepared to start the 
timer, if the individual is initiating or requesting assistance that is related to a specific skill.   This 
is only necessary if you are able to get access to the phone quickly (i.e., it is already on your 
person, or you are in the office and the phone is easily accessible).  If it is not easily accessible, 
please do not worry about this.   
 
The stopwatch deluxe app will show you the files that you have saved. 
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(Instructional task analysis-4-15 provided below for saving and sending). 
 
 
4. When finished measuring your interaction press the save button  
(this looks like a floppy disk with a green downward arrow, second to the left at the bottom of the screen) 
5. In the text box at the top of the screen there is a cursor flashing 
          
6. Enter the participant number, underscore, name of skill, underscore, date. 
 (ex. P 36_ budgeting_ January 28, 2017.) 
     
7. When completed, press green circle with a check mark (bottom right hand side of screen) 
        
8. Press save button (floppy disk arrow facing down) 
           
9. Press send button (file folder with green arrow on top, second from the right at the bottom of the screen) 
      
10. Press to mail (green button to the left) making sure it is the appropriate file.  
Make sure that this was the one you saved. 
     
11. Press 3 dots (top right corner).  
             
12. Add from contacts 
              
13. Press Trillium Project 
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14. Press the icon paper airplane (top right corner, second from right) 
          
15. Press X (bottom left hand corner) 
             
Note: Please be advised that this will not send unless not connected to wifi 
         
 
If you find that you have several data points (saved files) on a specific task, please shift your 
focus to the second specified skill.   
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